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A Large Serew Machine. 


The cut accompanying this represents what 
is said to be the largest complete screw 


machine yet built. It is 
adapted for the heaviest 
work in locomotive, sta- 
tionary and marine engine 
shops. 

It is calculated for fin- 
ished work up to 24” dia- 
meter, and will take stock 
up to 34” diameter. It 
will cut screws with dies 
in the turret up to 2}” in 
diameter, and will cut 
threads with the chasing 
bar up to 34” in diameter. 

The spindle is provided 
with back gears, which are 
applied by a clutch oper- 
ated without stopping the 
machine. The cut-off rest 
has a longitudinal feed on 
the bed, and may be used 
for turning like the car- 
riave of a lathe. The cross 
slide has compound mo- 
tions, and is operated by a 
screw. 

Each machine is provid- 
ed with clutch, back gears, 
chasing apparatus, — self- 
acting feed for milling, 
and longitudinal feed for 
the cut-off rest, a counter- 
shaft with friction pulleys, 
a chuck, a faée plate, three 


change gears for the feed, suitable wrenches, 
a box tool, bushings for the 
chuck for the back end 


die-holder, and a_ stop- 
gauge. When made with 
chasing apparatus, one hob 
(including leader, follower, 
and cutter) is furnished. 

Some of the dimensions 
are as follows : Length of 
bed, 8' 6”; swing over 
bed, 24”; weight, 6,200 
lbs.; hole in spindle, 34 
diameter; six holes in 
turret, 3,7,’ diameter; dia- 
meter of turret 164 
length it can mill, 144 
diameter of spindle cones, 
9, 12, and 15”, and 
5 face; large bearing, 6 
long, 48’ diameter; small 
bearing, 44” long, 4’ dia- 
meter ; size of countershaft 
pulleys, 18’ diameter, 54 
face; speed, 100 revoutions 
per minute. 

This machine is built 
by The Jones & J.amson 
Machine Company, Wind- 
sor, Vt.; the general selling 
agents are Hill, Clarke & 
Co., Boston, Mass. 

a 

A correspondent has 
trouble with hard wood 
that in the manufacture 


is saturated with oil, and afterwards finished 
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Six-Foot Planing Machine. cut, and the pinions are of wrought-iron. work, and can be raised and lowered by 
To prevent the wear and tear on belts, and to” power. : 
The cut herewith represents the improved | do away with the usual squeaking noise, the By a device for disengaging the up and 
six-foot planer as made by the Betts Machine | shifters are made to throw one belt ahead of down slides in the saddle, either or both of 
the slides can be used at 
pleasure, 

The machine here shown 
has four tools, two on the 
cross-rail, and one on each 
upright. It can be ar- 
ranged with one or more 
tools, depending on the 
class of work for which 
it is intended. 

3 

The report of the trea- 
surer of the American Bell 
Telephone Company, sub- 
mitted at the recent annual 
meeting of stockholders 
ut Boston, shows a_ very 
satisfactory state of affairs 
(from the standpoint of 
the company). The gross 
earnings for the year were 
$3,458,027.70, and expen- 
ses $1,242,430.89, making 
the net earnings for the 





ae ranma Al i | ‘ ac year $2,210,596.81. The 


dividends paid on the 
capital stock during the 
year aMiounted to 16 per 
cent. 

4 » oN pet eo Ps This showing, when 
= =~ 7 , a : = wt ae ee taken in connection with 
me eae gg ia go ir aS the probability that a large 
proportion of the capital 
stock is water put in to 
Company, Wilmington, Del. The machine | the — other. The arrangement of shifter reduce the enormous dividends to something 
was designed for strength and rigidity, con- levers is such that the workman has com- | like a reasonable percentage, and represents 


Six Foor PLANING MACHINE. 


venience and rapidity in manipulation, and | plete control of the machine from either side, | no investment of capital whatever, and 
with, the fact that the 
company has _ receatly 
been at the enormous 
expense of a strongly con- 
tested but successful suit 
in the Supreme Court, is a 
good illustration of the way 
the public is charged ex- 
orbitant rates for service 
in which there is no possi- 
bility of competition, 
<=> 

There are many thous- 

and buildings in the city 








of New York unprovided 
with fire escapes, as called 
for by plain provisions of 
law. This fact comes up 
every few months, when 
some one is burned to death 
in one of these traps, or 
when two or three firemen 
are killed or injured in as- 
sisting imprisoned inmates 
to escape from the upper 
stories of burning build- 
ings. The city makes pre- 
tense of seeing that the 
ordinance calling for fire 
escapes is complied with, 
and hence ought to be 
held pecuniarily —respon- 


LARGE SCREW MACHINE. 


sible for accident in cases 
accuracy in the work performed. It is| There are feed motions on both sides of where it permits the law to be set at naught. 


with shellac, After finishing, the oil comes powerfully geared, having a belt speed of 124 the machine, giving independent feeds to It would be an excellent thing to look after 


through, even after drying. 


to know of some remedy. 


He would like 





fect to one foot of table. The driving shafts | the saddles and side heads. The cross the fire escapes, even if to do so necessitated 
are of unusual strength; the gearing is all | rail is designed for the heaviest class of letting up on the corner peanut vender. 
‘ sual : gth; g 
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Compound Engines. 





By W. H. Boorns. 





FourtH Paper. 








A question considered in a previous article 
brings forward a faulty bit of design often 
met with in the compound engine, and clearly 
due to a misconception on the part of the de- 
signer. I allude to the exceeding smallness 
of the low pressure valves and ports. It 
would appear that the small cylinder and its 
valve had first been designed, and that the 
larger valve of the low pressure cylinder had 
next been made but little greater, with the 
idea, apparently, that the steam which has 
passed through the high pressure valve will 
as easily pass through a low pressure valve 
of equal size. This quite ignores the fact 
that both moisture and low pressure dimin- 
ish the volume of steam passing through an 
orifice in a unit of time. Hence the admis- 
sion port of the second cylinder of a com. 
pound engine requires to be of greater area 
than in an equal sized cylinder of a simple 
engine. 

Many engineers altogether refuse to be 
lieve in the benefit arising from the use of 
the intermediate receiver. Probably this 
arises from the fact that receivers have been 
too large or too small. A good volume for 
a receiver is that of the high pressure cylin- 
der. When this volume is selected, a fairly 
early cut-off may take place in the larger 
cylinder without causing undue compression , 
in the small cylinder. With too large a re-| 
ceiver the surfaces radiating heat are large, 
and loss results, but otherwise a large re- 
ceiver is not an evil. In compound engines 
the low pressure admission requires to be cut 
off sufficiently early to.cause the pressure in | 
the receiver to be maintained at the proper 
amount consistent with the rate of expansion. 
When this is not maintained there is a heavy | 
drop of pressure between the two cylinders, | 
as shown in Figs. 1 and 2.* | 

By cutting off earlier in the second cylin- | 
der, this drop is avoided, and the initial | 
pressure in the large cylinder is raised, whilst | 
the back pressure on the small piston is also , 
increased, but toa less extent, and the net re- 
sult isa gain, and diagrams similar to Figs. 
8 and 4 will be obtained, where the initial 
pressure in the second cylinder is quite close 
up to the final in the high pressure. 

Apart from the economic value of a cut-off 
in the large cylinder, advantage may be 
taken of this power to regulate, if thought 
fit, the relative amount of work performed 
in the two cylinders, the cutting off in the 
large cylinder and consequent rise in its ini- 
tial pressure, together with the increase in the 
resistance thus opposed to the motion of the 
small piston, serving to reduce the power 
developed by the latter. In faulty designs it 
is almost invariably that we find the lion’s 
share of the work to be done in the small 
cylinder, which frequently drags the large 
piston round with it, this last being rather an 
incumbrance than otherwise. Hence, when 
a great disproportion of power is found be- 
tween the two cylinders, it is usually a wise 
step to correct this disproportion by effecting 
an earlier cut-off in the second cylinder. 
Doubtless there are occasions when this can- 
not with advantage be carried out, by reason 
of cramped steam passages or short valve 
chest, but we may well doubt the expediency 
of continuing the life of a cylinder so badly 
designed as to demand to be left alone, and 
question whether it would not pay to replace 
it with a new one of more liberal and com- 
prehensive design. 

Very striking results may sometimes be ef- 
fected with slight alterations, and two illus- 
trations may be given. A celebrated firm of 
engine builders supplied engines to two cot- 
ton mills. They were plain compound en- 
gines, from the same patterns, and had about 
an equal amount of work to perform. The 
cylinders were 30 inches, and 47 inches in 
diameter, and were set parallel one with 
the other on separate beds, and turned each 
its own crank. In both eases, as might have 





* These figures are not actual diagrams, but sim- 
ply sketches similar to diagrams taken by the 








writer, but not available. 


been anticipated from the smallness of the 
low pressure cylinder, thesengines were found 
too small for their load. To remedy this, in 
the one instance first taken in hand, both cyl- 
inders were removed, and the engine was 
converted, at a heavy cost, into a pair of tan- 
dems, with two 21-inch small cylinders, and 


Fig. 1 





a 











Fig. 2 
L.P.Cyl. 




















ComMPpounD ENGINES. 


two 38-inch large cylinders, or the equivalent 
of an ordinary compound engine with one 
292-inch cylinder, and one 54-inch cylinder. 
The alteration necessitated the lengthening of 
the bed, and a stoppage of six weeks. 

In the second case the alteration necessary 


| was effected simply by removal of the large 


cylinder, and its substitution by a new one 
of 55 inches diameter, at comparatively small 
cost, and. with but a short stoppage of a few 
days only. The result was better than that 
obtained by the tandem type, and in every 
way more satisfactory. The cause of the 
different counsels prevailing was. that in the 
first case the engine builder was consulted, 
and made a job to suit his pocket, whilst in 
the second case the advice of an independent 
engineer carried sway. It is curious to note 
that in the original engine the joint area of 
the high and low pressure cylinders is almost 
exactly that of the finally adopted large cyl- 
inder, and would almost appear to indicate 
that the idea of the constructors was that the 
power of a compound engine was that of its 
two cylinders, and not, as is the fact, of the 
last cylinder alone, as already pointed out. 
This isa fallacy which is too commonly held as 


/a truth, but very mischievous in its results, 


and, indeed, in its outcome, either by inten- 
tional design or otherwise, responsible for 
very much of the worst practice in compound 
engines. 

————_- eo —__—_ 


Foundry Cupolas. 


By Rospert E. Masters. 








In this issue are shown two of the more 
modern styles of cupolas. At Fig. 1 are 
two views of a cupola, having two rows of 
tuyeres. The right hand section shows 
how the air chamber A, which extends 
all the way around the cupola, arches 
over the breast hole and cupola spout 
B B. Opposite this, in the rear of the 
cupola, there is a similar archway over the 
slag hole and spout. The left hand illustra- 
tion is a sectional view of the cupola half- 
way between the breast and slag holes. 

The lower tuyeres C C are oblong, and 
are located higher from the bottom plate 
than any other cupola that I know of in use 
at the present day. The upper row of tuy- 
eres D D are round, and they are situated 
about 12’ above, and ona line drawn half- 
way between the lower ones; there are in- 
side slides to the tuyeres intended to di- 
minish the blast if necessary, but they are 
not so convenient to get at as a valve in the 
blast pipe, which is by far the quickest and 
best method of regulating the blast in any 
cupola, if it is coming too strong, especially 
if there is other machinery operated by the 


engine or water wheel that runs the cupola 
fan. 

The upper row of tuyeres have a set of 
valves or slides connected together by rods, 
and are operated by an augerlike handle 
on the outside of the air chamber. These 
tuyeres are to be kept closed until the melted 
iron appears ; they are then opened, and not 
closed again until the last charge of iron 
settles down within two feet of them. The 
above in regard to the upper row of tuyeres 
is, in substance, part of the instructions that 
come with the cupola. 

What is claimed for the upper tuyeres is 
the oxygen supplied through them ignites 
the carbonic oxide, which is generated by the 
action of the lower tuyeres, and prevents the 
loss of this heat, which is always seen to 
ignite at the charging door of a cupola, with 
one row of tuyeres, and which nearly roasts 
the men who are charging the cupola, espe- 
cially in the southern country, where they 
have scarcely any cold weather. One thing 
can be said of this cupola (even if it possesses 
no other advantages), it is the most comfort- 
able cupola to charge on a hot summer day 
that I have ever had in operation. 

The report of the working of this cupola, 
given below, was kindly sent to me by Mr. 
Henry Ensign, foreman of car wheel foun- 


dry : 





HuntTineton, West Va., Aug. 2, 1887. 


MELTING IN THE ENSIGN M’F’G CO’S CAR 
WHEEL FOUNDRY. 


Style of cupola........ . .. Collian. 
Outside diameter ................ : 62" 
Thickness of lining.... ............ 7" 
Inside diameter at tuyeres........... 48” 
Largest inside or melting point diam. 48” 


‘Inside diam. at charging door 
Height from bottom plate up to bot- 


tom of charging door............. 14’ 
Lower tuyeres, six oblong........... 4"x8" 
Upper tuyeres, six round........ 24" 
Height from bottom plate to bottom 

ee Oy eee Tee 24” 


Height of tuyere above sand bottom 





on back side................ anes 21” 
Height from bottom plate to bottom 

WE AE I v4 sn vino p's epee sv a 4 18” 
Size and name of blower. .Sturtevant No. 9. 


Size and length of blast pipe, 14” diam. 15’ 
long. 
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MODE OF CHARGING CUPOLA. 


Fuel used for bed........... Coke 1,300 lbs, 
1st charge of iron 

Scrap 1,200 Ibs... Pig 2,160 Ibs. 
1st charge of fuel............. Coke 350 Ibs. 


2d charge of iron 
Scrap 1,200 Ibs. . . Pig 2,160 Ibs. 
Twenty-two and a half charges were add- 
ed to the above, the same as stated in the 
last charge. 





MODE. OF WORKING CUPOLA. 


Time of starting fire... ..10.10 o’clock a. M 
Time of charging first iron.10.40 ‘“ A.M. 
Blast put on............. Mae oS: Am 
First appearance fluid iron11, ae SS 
Bottom dropped......... | ton eS 
Revolutions or stroke of blower..... 1,800 
Pressure of Diast,. ....0% 20 csc sosas 54 oz. 
Kind of fuel used......... New River Coke. 
omy Se Oe PETE ee Good. 
ind of flux used.... ..... .... Limestone 
TOTALS. 
Amount of iron melted........... 82,300 Ibs 
Amount of fuel consumed........ 9,700 Ibs. 
Ratio of fuel toiron used......... 1 to 84 


The inside diameter being the same at the 
points given, is accounted for by the fact 
that the cupola had been relined a short 
time previous. 

Fig. 3 is a cross-section of Fig. 2 from # 
H, showing the air chamber F’ F,, which 
belts the cupola. The inclines G G at the 
bottom of the air chamber are for the pur- 
pose of allowing any metal which may enter 
the air chamber to escape through the holes 
H H. ‘These holes are closed with lead 
plugs. Foundrymen who have had over- 
flows in their cupola, and have had a time to 
get the metal out of the tuyeres and air 
chamber, will appreciate this point. 

The tuyere irons are cast in upper and 
lower segments, with the curved chutes J I 
cast on the lower plates. These segments 
are fitted together and placed in the cupola 
with the chutes inclined toward the direction 
from which the blast comes through the pipe 
J. This is intended, according to the 
manufacturers, ‘‘to arrest the circular mo- 
tion of the blast and direct it to the center of 
the cupola.” 

The result of a heat in this cupola is given 
as follows by E. D. Plaisted, foreman : 


SPRINGFIELD, OHIO, Oct. 28, 1887. 


Btyle Of CUMGIA..... 2. sccescecees Blakeney. 
Outside diameter « .............00000- 70" 
Thickness of lining. .............ecceeee ii 
Inside diameter at all points............ 56" 


Height of bottom plate up to bottom of 





GORI GOOF... 5 5500 0s scenes s.0 88 
Style of cupola.............. Curved chutes. 
SPO SUING, vv cans ccccccenssees $" bs 
Number of tuyeres. .Continuous, except 2’ at 

the back of cupola. 
Height from bottom plate to bottom of 
NR ci ciacs | Halgleiyaicta: Getskoras Giseaieaie <i 18” 


Height of tuyere above sand bottom on 
back side. .. Bie tes 
Height from bottom plate to bottom of 
slag hole.... 
Size and name of blower. Sturtevant, No. 7. 

Size and length of blast pipe, 
16” dia. 21' long. 


MODE OF CHARGING CUPOLA. 


id 


LOOT Gh Cc) 0c Coke, 1,100. 
1st charge of iron 

Scrap, 1,800 Ibs. . Pig, 3,600 lbs. 
let charge of fuel... ......00: Coke, 200 Ibs. 


2d charge of iron 
Scrap, 600 Ibs. . Pig, 600 Ibs. 
Ten more charges same as this last charge. 
12th charge of fuel Coke, 120 Ibs. 
18th charge of iron 
Scrap, 600 Ibs_ Pig, 600 Ibs, 
This was repeated for four more charges. 
17th charge of iron 
Scrap, 10,800 Ibs. . Pig, none. 
No coke was used with this scrap iron. 


MODE OF WORKING CUPOLA. 


Time of starting fire....... 2.45 o’clock P. mM. 
Blast put-ON: 5.00 eevee 4.00 <“ £4 
First appearance fluid iron.4.10 ‘“ ae 
Bottom dropped........... ay. vs 


Revolutions or stroke of blower....... ,500 
7. of fuel ..72 hour Connellsville coke. 

ind of flux used Limestone. 
Quantity of flux per ton of iron, 60 to 75 Ibs. 


oe ey 


TOTALS. 
Amount of iron melted........... 35,400 Ibs. 
Amount of fuel consumed....... 8,900 << 
Ratio of fuel to iron used.......... 1 to 9535 


Fluidity of melted iron, 
Suitable for light castings. 


ReEMARKS.—Cupola is charged full up to 
charging door before lighting fire. 


The remarks on charging the cupola by 
Mr. Plaisted will be a new idea to many 
foundrymen, and the amount of scrap in the 
seventeenth charge, at the last of the heat, 
without any fuel used in connection with it, 
will no doubt seem excessive to the readers 
of this article, as it did to me; but in a cor- 
respondence on the workings of this cupola, 





Mr. Steele, a member of the firm, assures me 
they are willing to make affidavit to the cor- 
| rectness of the above report. 
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Vertical Drills—Their Construction and 
Uses. 





By Joun J. GRANT. 





Radial drills, like any other machine tool, 
are made in various forms and modifications 
according to ideas and whims of the de- 
signer or maker. Also, like any other tool, 
there can be but one proper form for strength 
and stiffness. There may be many different 
arrangements of parts and various forms of 
driving and feeding mechanism, each equally 
as good and handy to use. They may also 
be made more or less intricate, as in the plain 
radial drill with its arm adjustable vertically, 
radially, and horizontally, or the more elabor- 
ate universal radial drill, having all the 
above adjustments, and in addition the drill 
head made to swivel on the sliding saddle 
and the arm to revolve around the driving 
shaft, so that holes may be drilled at any 
possible angle. All of the various kinds 
have their places, also their good anc their 
bad points. 

All radial drills have one defect which can 


ward spring of the arm especially when the 
drill head is at the extreme end. One make, | 
at least, has a radial slot in the base, and a/| 
post that is made to bolt to the end of the | 
arm, and also to the base ; 
but is often in the way and has to be re-| 
moved entirely ; it also has the disadvantage | 
of having to be adjusted for every upward | 





,| beauty in the bellow of the blast, and | 











some who would object to this as not satisfy- | | Seeien, Censtrastion, Repairs a pa hen: 

ing to the eye, for instance : | agement of Marine Steam Engines 
‘‘Grumbler,” who in your issue of Dec. | | and Boilers. 

81st, says: ‘‘ I don’t think I should want any 

such clumsy looking tool as the picture is, By W. H. Horrman. 

Fig. 2.” Now, I believe that ‘‘there’s 








THIRD PAPER. 





grandeur in the blowing of the gale;” and| In my second paper on this subject, I gave 
also that beauty in form should never be the | proportions for the journals of a crank-shaft 
first consideration in designing machine | for a triple expansion engine of 3,300 horse- 
tools. My idea is that first there should be | power, calculated from an initial gauge pres- 
strength ; second, power enough to do all that | sure of 160 pounds per square inch, the steam 
will be required of the tool; third, ease of | | expanding in gee ape 26’ — 40” — 68” x 54” 
manipulation ; fourth, beauty, or rather | | after being cut-off at 6, of the stroke in the 
symmetry. It will be easy for the designer, if | high pressure cylinder. Revolutions from 80 
a good one, to get any machine into a good- | | to 84 per minute. Screw 14 feet 9’ diame- 
looking dress, although what would please | | ter, and 21 feet 6” pitch. Draught 16 feet 6” 
one would be distasteful to another. This is| aft. The main journals to carry this work 
simply a matter of education of the eye. | are 123” diameter, and 12” long, six in num- 
Who has not noticed the improvements in | ber. 

planers for the last few years, and watched| We must now design a set of boxes for this 
the development of the upright or post from | shaft, and so arrange them that they can at 
a miserable little narrow base, not more than | any time be removed without lifting the shaft 
one-quarter of the height to one three-| from the boxes, or disconnecting the con- 
quarters. The result has been a far better | necting rods. We shall therefore select the 





| tool. | circular form of bronze shell for these boxes, 
never be entirely overcome, that is, the Up- | 


To return to the radial drill, does not this for the reason that this design is the simplest, 
‘same rule hold good in this tool? I have | strongest, and cheapest, and also because it 
seen drills made within the last five years | has been well tried on some of the largest 
| which would be unsafe to leave with the | | steamships afloat, and is a success. The out- 
power feed on until the drill point came side surface of these shells or boxes is turned 
» | through the work, as the great amount of | concentric with the journal, the boxes being 
spring in the column and base would shoot |in halves. The shell at the portion next to 
the drill through and break it. the bearing for our 122” shaft will be 1%” 


The base is seldom made one-half deep | thick, fitted with staves of babbitt or best 


or radial movement of the arm. Much of | enough. Notice the difference in the depth quality of white metal §” thick, and 2” wide, 
the spring of a radial drill can be overcome | of the two bases shown in your issue of placed 1” apart, and running the entire length 


by a judicious and correct distribution of 
metal. 

There is also a torsional strain on the arm, 
caused by the drill spindle being placed on 
one side; this has been overcome by some 
makers, who place the spindle in the center 
of the arm. This arrangement accomplishes 
what it is intended to do, but has the disad- 
vantage that the head cannot be swiveled, 
and the feed motions are not as handy. 

The drill spindle should be as_ nearly 
balanced as possible. This has been done in 
many ways, some good and others bad. I 
would suggest that it be done as in the sketch 
A, Fig. 1. That is, with a weight in the 
shape of an auxiliary spindle, having a 
pinion engaging the rack cut in the drill 
spindle sleeve with the one cut in the balance 
spindle. The pinion should not be the one 
used to feed the spindle, but an extra one, as 
the ‘‘ back lash” will then be taken up on 
the sleeve, when the drill comes through the 
work. A_ universal radial drill spindle 
would be balanced in this manner, no matter 
what position the spindle might be put into, 
which is not the case with most of the 
arrangements in use at present. 

The arrangement of driving power for any 
form of radial drill is a study, it being a 
difficult thing to carry power to a spindle, 
especially if the spindle be made to adjust in 
all positions. One or two makers have 
brought the belt power directly to the spindle, 
the belt passing around a pulley, having the 
back gearing placed where it will do the 
most good. 

In the Whitworth radial drill the driving 
shaft has a bevel gear engaging with one on 
the spindle direct ; this makes it necessary to 
use a telescopic shaft, the inner one having a 
feather key, and the outer one a spline. 
It would seem that this arrangement was 
weak, but those who have had these drills in 
use for several years say that there has been 
no trouble from it. 

Many radial drills have the upright or 
column made round and turned to receive the 
arm, which is bored out to fit. In my judg- 
ment this is very faulty. Others are made 
without any adjustment vertically. When 
made for a special job this may be all right 
but they are not good for general work. 
Most radial drills are fairly rigid when the 
arm is in line with the base, and radial drills 
are seldom used for more than 180° of the 
circle around the column. What objection 
is there to making the column two or three 
times as wide at the bottom as at the top, and 
in this way secure nearly the same stiffness 


when the arm is at right angles to the base as | 
when in a line with it ? There are, of course, | 


| Dec. 3d. Where the drill is to be used on the | of the box. 





ui 





VERTICAL DRILLS. 


A water or cooling space comes 
ground floor, making it possible to put in a| next, 14’’ wide, and then the outer thickness 
foundation, it is well to supplement the} of metal }’. The whole thickness of box 
regular ribbing with ribs of the shape shown | then, is 3%’, so the bed plate housings must 
in the sketch B, Fig. 1, which at A should | be bored to a diameter of 20”. There will be 
not be less than 12’’ deep, and 14” thick. | no flanges on these boxes or shells, but there 
There should be three or four of them when | will be a central groove bored in the housing 
the drills are to be used on upper floors. | 8” deep and 2’ wide to match a raised ring 
The floor could be cut away in most cases, | turned on the outside of the box shell, to 
to let them through. When it is not possible | keep it in its proper position fore and aft. 
to have them made in this way, the base for a| Both half sections will be pocketed for oil 
four foot arm drill should not be less than | with channels at each end and at the center 
eight inches deep, and the metal put in the | leading to the ‘‘ Albany” grease cups. Each 
best possible form for strength. box will be connected with a pressure oil 

In setting radial drills the top of the base} pump, so that in case of a sluggish move- 
should always be level with the floor. A'| ment of the oil, a passage can be instantly 
square or rectangular box planed perfectly | forced by the pump. With this pump, cool- 
true on all sides, and with ‘-slots for bolting | ing compounds can be forced through all the 
work on, is a necessity, as the arm of a radial | crank-shaft boxes in case of heating. Then 
drill seldom comes down to within two feet | again, after a free use of the shower bath, the 
of the floor. fresh oil can be circulated through all the oil 

The advantage of the radial drill over| channels, by means of the pump. By raising 
other drills described is that, with one setting, | the shaft j, to 4 of aninch by jacks, the 
a piece of work can be drilled on any part of | lower half section of the shell can at once be 








, | the top surface, be it as large as the sweep of | rolled out of the bed-plate, after first re- 


the radial arm, and with the swiveling head | moving the caps, the top half of the shell, and 
and arm work can often be drilled on all| the water and oil pipes. Of course the water 
sides, and at various angles. spaces in the shells are all connected by brass 
———- +e — — pipes which lead to a circulating pump. The 

A correspondent of the Ironmonger (Lon- | circular design for marine engine shaft boxes 
don), while evidently trying to favor Russian | is the strongest, and the bed-plate is also left 
petroleum, confesses, in regard to the Russian | in its most rigid form, by the large arch sur- 
product, that ‘‘the odor is very disagreeable, | rounding one-half of the box shell. Square 
and that it causes the lamp to smoke much | jaws, or box seat openings in a bed-plate 
more quickly than the American.” | weaken the structure, and add greatly to the 

















expense of fitting in the box shells, and ar- 
ranging the caps. These circular boxes are 
prevented from turning or moving in their 
seats in the bed housings, by simply flattening 
the top side of the upper section of the shell 
a little, as the liners between the two halves 
‘* chock” the lower shell to the upper one, and 
thus keep both from turning with the shaft. 

The ‘‘ babbitt” or white metal staves must 
be planed or otherwise machined to gauge, 
then inserted in a cast-iron ‘‘dummy ” frame 
or bed, and bored to size by a traveling 
cutter-head. Any required number of these 
staves can be taken as extras in the engine 
room stores, and inserted in the shells when 
necessary, as the old ones can be driven or 
sawed out without trouble. 

The caps for holding down the top boxes 
will be of forged steel, rough planed and 
bored to fit the shell two toeach bearing, each 
44" wide by 3%” thick, and 29’ long. Each 
set of boxes will, be held down by four 13” 
steel bolts, making eight bolts for each piston 
to pull against. These bolts will be fitted 
with check nuts and guard rings. There 
will be special socket wrenches, well fitted 
to the nuts for tightening and adjusting the 
caps. It will be observed that by adopting 
the circular form of boxes, the bed-plate 
housing and caps can be bolted together, then 
placed on a large lathe, or horizontal boring 
apparatus, and the whole set of box seats 
bored accurately to size in one operation. 

This system costs about one-third of the 
amount required to plane in a set of boxes, 
and as for the accuracy of the work, the 
planing system is not to be compared with 
the circular plan. The latter method insures 
perfection in every way, especially in the 
matter of alignment. 

Thus we have prepared a set of bearings 
for our crank shaft, that have all the require- 
ments for heavy sea service. The box shells 
will not warp with heat, and it is simply im- 
possible to break them. They can be readily 
removed in case of accidental cutting, and 
quickly reseated with babbitt, or white metal 
strips. 

Many practical marine engineers are not 
in favor of white linings of any kind for 
main shaft, and pin journals, and, at one 
time, none of them would allow this metal to 
be used. This prejudice has gradually worn 


-off, under the repeated successful trials of 


good white metals, on large engines using 
very high steam, and quick rotation. 

None of the main bearings should be 
closely fitted on a marine engine, yet this is 
an aggravating error often met with in new 
work. There must be ample room for the 
lubricants between the shaft and the box, 
otherwise the troubles are never-ending. 
There must be sufficient fore and aft play in 
the crank-shaft, and crank-pin journals, and 
this is a point frequently neglected. The 
thrust block, if a good one, will always take care 
of the shaft as to the fore and aft movement, 
therefore the clearances between shoulders, on 
all the main bearings, can and should be 
large. The corners of the journals must, of 
course, be well rounded up to the shaft body 
entering the crank plates, and the corners of 
the box shells must be rounded tomatch. The 


, | body of the shaft should be raised from 7, to 4 
, | the journal’s diameter above the surface of the 


journal, so the body of our shaft would be at 
least 153’ diameter. The cap bolts should be 
placed within + of an inch of the outer 
surface of the box shell, in order to reduce 
the span of the caps as much as possible. 
Space is also a great item at this point of the 
bed, as the men must have room to handle 
wrenches and other tools of adjustment in 
case of accident or overheating. The lower 
seatings for the heads of the bolts must be 
faced true and square with the other machine 
work on the bed-plates, thus rendering the 
whole cross-section of the bolt available, and 
this precaution must be taken with every 
important bolt seat on the engines. All keys 
must follow the same rule. A large new 
compound engine in a well-known mill has 
just beer. wrecked by a badly-fitted cross- 
head key; less than one-third of the key 
surface being available. This kind of work 
is little less than criminal in marine engine 
construction, and happily we meet little 
of it. 
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PROBLEM 61. 


430.—Practical Application of the Last Two 
Problems. 


In our last problem we found the form of 
the openings in the sides or lateral faces of a 
prism, made by passing a cylinder through 
it. In that problem we assumed the sides or 
lateral faces of the prism to have no thick- 
ness ; in fact, in our last problem we dealt 


Fig. 322, and then find the forin of the open- 





with geometrical magnitudes. In practice 
we deal with physical bodies, and therefore 
thickness cannot be left out of consideration. 
Yet the laws and principles developed in 
dealing with geometrical magnitudes are ap- 
plicable to, and will greatly aid us in, the 
solutions of practical problems, as we shall 
endeavor to show in the following problem : 

Figs. 321, 322. Let a a,, bb, be the verti- 
cal, and a, b, c, d, the horizontal projection 
of a hollow prism, or a box having its top 
and bottom removed. The outer surface of 
this box is represented in Fig. 322 by the 
large square a, >, c, d,, and the inner sur- 
face by the small square 7, 03 Pz 7, ; Conse- 
quently the thickness of any one of the sides 
of the box will be equal to the distance be- 
tween any two parallel sides of the large and 
small square. Also let gl 7% m represent the 
vertical, and f, g, %, 7, the horizontal projec- 
tion of a cylinder which is passed through the 
box, as shown, with its axis /, /,, in Fig. 
322, coinciding with the diagonal c, d,. The 
lines @, 9, Dy Po, Cy Og and 7, dy, represent 
the joints between the sides. It is required 
to lay out, or to make a complete drawing of 
one of the sides of the box, so that when the 
four sides of the box are made, with the 
opening cut into each side, according to the 
drawing, and the four sides put properly to- 
gether, the cylinder will pass through the 
openings thus made, and ‘fit them accurately 
throughout. 

Through the center e of the circle in Fig. 
821 draw the horizontal line g 7, cutting the 
circumference in the points g and 7. Divide 
the radius ¢ 7 into any number of equal parts, 
say three, and mark the points of division 
é3, €y. Through the points e,, e, and? draw 
vertical lines terminating in the bases a } and 
ay 6,. The lines t t,, ¢, ¢,, t, ¢, will repre- 
sent the vertical traces of cutting planes 
which are perpendicular to the vertical plane 
of projections. These cutting planes are, of 
course, assumed to be passed through the 
prism and cylinder ; the line ¢, ¢, is tangent 
to the circle, and producing the line ¢, ¢, to- 
wards Fig. 322 will form one straight line 
with the element /, ¢,, or, in other words, we 
may say that the line ¢,¢, and k, 7, will lie 
in one straight line. Prolong the lines ¢ ¢t, 
and ¢, ¢; towards the horizontal projection in 
Fig. 322, and cutting the side c, 0, in the 
points ¢,, ¢,, also cutting the inner surface 
Oy P, in the points 8, 8,. The prolongations 
of these lines, that is ¢, 8,, ¢; 8, and also ¢, 
8,9, may be regarded as the horizontal traces 
of the same cutting planes which are repre- 
sented in Fig. 321 by the ¢ ¢,, ¢, ¢;, and ¢, ¢,. 
Now, comparing the construction in Figs. 
321, 322, as far as we have gone, with that in 
Figs. 317, 318, and explained in Art. 426, we 
tind that both constructions, so far, are alike, 
although the dimensions of the prism and 
cylinder in the two problems differ. 

In the problem before us we have to deal 
with a hollow prism, and therefore at first 
sight it may appear to the reader that the con- 
struction shown in Figs. 317 and 318 will not 
be applicable to the solution of the present 
problem. But such conclusions are wrong, 
because we may consider the inner space of 
the prism, that is, the space bounded by the 
Sides 2, 0g, 0: Py, Po 1, and 7, ny (Fig. 322), 
asa geometrical magnitude (see Art. 18), or 
as a separate prism, and then find the form 
of the openings in the lateral faces in this 
prism, as explained in Art. 426 (last paper). 
After the form of these openings has been 
obtained we then treat our problem as if we 
had only one prism bounded by the sides 


(ty Co, Cg Dy, by dg, and d, ay, as shown in 


ings in these sides or lateral faces in a manner 
precisely similar to that given in Art. 426. 
Now, let us adopt this mode of procedure, 
and thus find the true form of one of the 
sides of the box, as shown in Fig. 323. 

The distance between the lines a } and ag 3,, 
Fig. 321, shows the correct height of the prism, 
therefore, and for the sake of convenience, we 
prolong the lines a 6 and a, 6, towards the 
right, and at any convenient distance from 
the edge b b, we lay off on the line a b, two 
points, namely, 0, and p,, making the distance 
between these points equal to that between the 
points o, and p, in Fig. 322. Through the 
points o, and p, draw the vertical lines 0, 0, 
and p, p, terminating in the line a, 6;. The 





terminating in the lines 0, p, and 0, pz. 
From the point e, (Fig. 323) as a center and 
with a radius equal to ¢ /in Fig. 321, describe 
two small arcs, cutting the line 0, 0, in the 
points /,, m,; these will be another two 
points in the required curve. From ¢, as a 
center, and with a radius equal to ¢, /, (Fig. 
321), describe two arcs cutting the line 8,, 819 
in the points 7,, m., which will give us another 
two points in the curve, and lastly from the 
point ¢, as a center, and with a radius equal 
to ¢, 14, describe two arcs cutting the line 
8:5 8,4 in the points 7, m,. Join the points 
Ls lg ly t4 Mz Me Ms by a Curved line, which 
will be the true form of the opening in the 
inner surface of the side of the box. Since 
the bases a 6 and c, d, in Figs. 321 and 323 


lie in one straight line, 
ase, 
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as the points J; l,, etc., 
(Fig. 328) could have 
been obtained by draw- 
ing horizontal lines 
through the points / /, 
(Fig. 321), or, as the 
draftsman would say, 
by squaring the points 
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making the extent c, ¢,, of the opening in 
the outer surface equal to 0, 8,9, the extent of 
the opening in the inner surface, also the 
distance c, ¢, equal to 0, 8,, and t, ¢, equal 
tO 8% 8,5. Therefore, the line ¢¢, in Fig. 
321 will not only represent the line in which 
the cutting plane intersects the inner surface, 
but also represents the line in which the cut- 
ting plane intersects the outer surface. The 
same remarks apply to the other lines, that 
is to say, the lines ¢, ¢,; and ¢, ¢, represent 
lines in which the cutting plane intersects the 
inner and outer surfaces of that particular 
side ; and therefore the width of the opening 
in the outer surface on these lines (¢¢,, ¢4 ts, 
t, t,) must be equal to the width of the open- 
ing in the inner surface on the same lines ; in 
short, the form of the opening in the outer 
surface is precisely the same as the opening 
in the inner surface. Hence in Fig. 3823, 
from the point ¢,, in which the line g 7, cuts 
the edge c, ¢,, lay off, on the line g ¢,, a point 
7,, the distance between the points ¢, and 7, 
must be equal to c, ¢,, in Fig. 822. The 
distance from e, to7?, represents the extent 
of the opening in the outer surface, and will 


in the inner surface. Again, from the point 
é, as a center, and with a radius equal to ¢/ 
(Fig. 321) describe two short arcs cutting c, ¢, 
in the points 7, and m,, which is the greatest 
width of the opening. Then find other points 
in this curve in a manner precisely the same 
as that adopted for finding the points /, /,, 
etc., in the inner opening, and thus complete 
the outline of the opening in the outer sur- 
face, making the form of the outer and inner 
openings exactly alike. 

If now the sides are made to the outline 
shown in Fig. 323, and properly put together, 
they will form a box with openings, through 
which a cylinder of the dimensions given 



































across, in- 
stead of describing 
short arcs from the 
d, points ¢, ¢,, etc., as 
A B centers.) 

Comparing this meth- 
od of finding the curve, 
with the method given 
in Art. 426, we find that 
both methods are alike. 
To Find the Form of 

the Openings in the 

Outer Surface of the 

Sides. 

The outer surface of 
any one of the sides 

a Si1 $3 815 Da Os 
7 | Fig. 321 
| | | HI 
as : ds es ts t; bs Cc; Os Sy. Si Sic DP; ob; 
r te |} hs Fig. 323 
a | em 
of the box is, of course, wider 
than the inner surface of the same 
side, and the differences of the 
widths of these surfaces are plain- 
ly shown in Fig. 322 ; here, for in- 
stance, the difference between the 
width of the outer surface c, b, and 
b the inner surface 0, p, of the same 
a 2 * * ° 
2 side is plainly and correctly shown. 
It must also be noticed that, since 
the sides are all of equal thickness, 
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rectangle 04 p, 0; Ps Will represent the inner 
surface of one of the sides of the box. To 
find the form of the opening in this surface, 
prolong the line g 7 towards ¢,, cutting the 
line 0, 0, in the point e;. From this point, 
and on the line e, ¢,, lay off a point ¢7,; the 
distance between the points e, and 7, must be 
equal to the distance between the points 0, 
and 8,, (Fig. 322). Now, because the dis- 
tance 0, 8,9 shows the extent of the opening 
in the surface represented by the line 0, pg, it 
follows that e, 7, represents the extent of the 
opening in Fig. $23, and the point 7, will be 
a point in the outline of the opening. Again, 
because the distance between 0, and 8, has 
been divided into three equal parts, we also 
divide e, ¢, into three equal parts, and thus 
obtain the points of division marked é,, e,. 
Through these points draw the vertical lines, 








and the sides perpendicular to each 
other, the distance wv, 0,, which rep- 
resents the amount of projection 
of the edge ec, beyond 0g, is equal to 
Pp, U, Which is the amount of pro- 
jection of the edge 0,.beyond p,; 
and the amount of each one of 
these projections is equal to the 
thickness of a side. Therefore, in 
Fig. 323, lay off from the point 
0; on the lower base a point ¢;, the 
distance between these two points must 
be equal to the thickness of a side; 
again, from the p, on the lower base 
lay off a point 6, ; the distance between these 
two points must also be equal to the thick- 
ness of aside. If the points c, and 5, have 


between c, and b, will be equal toc, b, in 
Fig. 322. Through the points c, and d; draw 
vertical lines terminating in the upper base 
c, b,, then the rectangle c, c, 6, , will be the 
correct outline of the outer surface of a 
side. 

Now notice in Fig. 322 that the cutting 
planes intersect the inner surface 0, p, in the 
lines which are represented by the points 8,, 5, 
8,9, and the outer surface ¢, py in ty, ty, t,o, 





been laid off correctly, then the distance: 


can be passed and fit the openings accurately 
throughout. 

Directions.—Prepare another sheet by di- 

viding it into the same number and size of 
spaces as in the previous sheets, and mark 
the spaces, Prob. 61, 62, 63, etc. In the space 
marked Prob. 61 draw the vertical and horizon- 
tal projections of a hollow prism and a cylin- 
der, as shown in Figs. 321, 322. The height of 
the prism is to be 2 feet 3 inches, and 2 feet 
square outside. The thickness of the sides is 
to be 5inches. Diameter of the cylinder 15 
inches, and its length 2 feet four inches. 
Make a correct drawing of one of its sides, 
as shown in Fig. 323, according to the in- 
structions given in this problem. Use a 3-inch 
scale. 
It will be excellent practice for the student 
to cut four wooden sides, according to his 
drawing, and put them together to form the 
box, and then find how near they will fit the 
cylinder when it is passed through the open- 
ings. This will be a test of his accuracy and 
skill, and enable him to obtain a clearer con- 
bception of the principles involved. 


PROBLEM 62. 
431.—To Find the Intersections of a Cylinder 
anda Plane which is not Parallel to the 

Azis of the Cylinder. 

Fig. 326. Let c, c, d, d; represent the 
vertical projection of a cylinder, and the line 
€, 4, a plane passed through the cylinder ; 
it is required to find the vertical projection of 
the same cylinder, in which the true distance 
between the curves of intersection can be 
seen. 

In Art. 405 we have shown, that when a 
cutting plane is passed through a cylinder 
parallel to the axis of the same, the lines of 
intersection in the cylindrical surface will be 
straight lines, and will also be parallel to the 
axis ; in short, the cutting plane will intersect 
the cylindrical surface in two elements. 

In Fig. 326 it will be noticed that the cut- 
ting plane e, m, is not parallel to the axis 
@4, 4,5, and therefore, as we shall now ex- 
plain, the lines in which the cutting plane in- 
tersects the cylindrical surface, cannot be 
straight lines, but will be curved lines. 

In Fig. 326 we see- the cutting plane e, 7,4 
standing perpendicular to the vertical plane 
of projection, and consequently we can only 
see, so to speak, the edge e, n, of the cutting 
plane. 

This cutting intersects the upper base c, d, 





be equal to e, ¢,, the extent of the opening © 
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of the cylinder in a line which is represented 
by the point ¢,, and since the upper base, or, 
more strictly speaking, the plane of the upper 
base, is also perpendicular to the vertical plane 
of projection, it follows that the line in which 
the cutting plane intersects the upper base 
must be a straight line, which, in this par- 
ticular view, will be perpendicular to the 
vertical plane of projection. If we now wish 
to see the correct length of a limited portion 
of this line, we assume that the dotted por- 
tion of the cylinder has been removed, and 
then turn the cylinder around its axis until 
the line of intersection through e,—which is 
perpendicular to the vertical plane of projec- 
tion—becomes parallel to the vertical plane 
of projection. The appearance of the cylin- 
der (having the dotted portion removed), in 
this new position, is shown in its vertical pro- 
jection, Fig. 324; the line e, f; (which is repre- 
sented by the point e,, Fig. 326) is now parallel 
to vertical plane of projection, and its correct 
length, as well as the correct horizontal dis- 
tance between points in the curves of intersec- 
tion can be seen. 

In order to find the curves of intersection 
in Fig. 324, we proceed as follows : 

Let A B be the ground line. At any con- 
venient distance from Fig..326 draw the vertical 
projection a a, 6 b, of the cylinder in guch a 
manner that the upper base a 4 in Fig. 324 
and the upper base c, d, in Fig. 326 will lie 
in one straight horizontal line. Draw the 
center line g, 7, and produce it below the 
ground line A B. At any convenient dis- 
tance below the ground line draw the hori- 
zontal projection of the cylinder, which is 
simply the circle a, 6, c. dy, having its center 
o on the center line g, dy. 

Divide the line e, n, (Fig. 326) into any 
number of equal parts, say three, and 
through the points of division h, k,, draw 
the horizontal lines h, h,, k, kz, cutting the 
line a, a, in the points h;, %; and the center 
line g, 7, in the points j,, mg. 

From the center 0, on the radius 0, d, (Fig. 
325) lay off a point g,; the distance between 
these points must be equal to that between a, 
and e, (Fig. 326); also from 0, lay off, on the 
line 0, dy, a point7,, making the distance be- 
tween 0, and r, equal toa, n,. Divide the 
distance between g, and 7, into three equal 
partsand through the points of division j, and 
Ms», also through g, and 7, draw lines parallel 
tothe ground line A B, and terminating in the 
circumference of the circle, and thus obtain 
the points é@,, i», kz, m, on the left of the 
center line g, d,, and the points fo, 72, 2, Dy 
on the right. Through the point e, draw a 
vertical line, cutting the upper base a 5 (Fig. 





’ 324) in the point e,,; through h, draw the 


vertical line, cutting the line h, h, in the 
point h,; through k, draw the vertical line, 
cutting k, k, in the point k,; and through 
Ng draw the vertical line, cutting the lower 
base in the point ,. Join the points e, h, 
k, and n, by a curved line which will be one of 
the lines in which the given cutting plane 
intersects the cylindrical surface. Ina simi- 
lar manner the other curve of intersection 
Ss ty 4s Ps is found. 
The line e, f, in Fig. 325 represents the 
_ line in which the cutting plane intersects the 
upper base of the cylinder. The length of 
this line is limited by the circumference a, 
b,y¢,d,. By construction the line e, f, in Fig. 
324 is equal to e, f, in Fig. 325; in fact, e, fs 
is the vertical, and e, f, the horizontal pro- 
jection of one and the same line, and this 
line is the one in which the given cutting 
plane intersects the upper base of the cylin- 
der. Here then we may say that the cutting 
plane contains the line (¢, fs, ¢, f,) and also 
the curves of intersection; and since the 
extremities ¢,, f,, of the line e, f, lie in the 
cylindrical surface, the points e, and f, must 
be points in the required curves. The lines 
Ng Ps and Ny py are the projections of the 
line in which the given cutting planes inter- 
sect the lower base of the cylinder, and for 
similar reasons given in reference to the line 
(es fs, 2 fz) the points n, and f,; must be 
points in the reyuired curves of intersection. 
Once more. Assume that an auxiliary cut- 
ting plane, perpendicular to the vertical plane 
of projection, is passed through the line h, 
h,, and the portion of the cylinder above 
this plane removed, then the line s ¢ will rep- 





resent the upper base of the cylinder. In 
this case the line h, 7, will be the vertical, 
and the line hg 7, the horizontal projection of 
the line in which the given cutting plane in- 
tersects the upper base s¢; the extremities 
(hg he) (¢g ty) Of this line lie in the cylindrical 
surface, and therefore these extremities must 
be points in the curves of intersection. The 
same reasoning applies to the line (4 /, kz /2) 
and in this manner, by increasing the number 
of divisions in the line e, n, (Fig. 326), any 
number of points in the curves of intersec- 
tion can be found. In fact, the more points 
found the more accurate will be the curve. 
The arcs uw uw ware simply drawn to indi- 
cate the correct relative positions of points 
and lines in the three different views, and also 
to show the principles which govern the posi- 
tions of the three different views, which have 
been explained in Art. 309. 

432. It must be remarked here that al- 
though Fig. 324 shows the correct vertical 
projection of the cylinder, having one portion 
of the cylinder, separated by the cutting plane, 
removed, and also shows the correct horizontal 
distance between any two points in the curves 
of intersection, the true form of the curves 





es hy ky Ng and fy 7s 1s ps is not shown. The 


reading and discussion of subjects pertaining 
to the different trades, and to assist in the 
development of Prof. Torrey’s experimental 
station at GrinneJl, a description of which 
has already appeared in your paper. 

I must state here that Prof. Torrey enter- 
tertained us in an able manner, and that as a 
worker for the good of the cause he has few 
equals. Our officers for the first year are: 

President, M. Austin, Grinnell;  vice- 
president, F. H. Whiting, Cedar Rapids ; 
secretary and treasurer, Wm. Ferguson, 
Ottumwa. 

Our next meetirg will be held at Cedar 
Rapids early in July, due notice as to date 
and subjects discussed to be given later on. 
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The Curtis Damper Regulator. 





We illustrate on this page an improvement 
which has been made in the well-known 
Curtis Damper Regulator, manufactured by 
the Curtis Regulator Company, of Boston, 
Mass. 

In this device the principle of the Curtis 
pressure regulator has been applied to the 
movement of a damper in the flue of a steam 
boiler, so as to obtain uniformity of boiler 
pressure. It is said that these damper regu- 
lators can be made to open and close the 
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THe Curtis DAMPER REGULATOR. 


curves will be explained in our next paper. 
Directions.—In space marked Prob. 62 


seven inches in diameter and eight inches 
high. Through this cylinder assume a cut- 
ting plane to be passed, which is represented 
by the line e, ny. The extremity e, is to be 
one inch from the a,, and the extremity n, is 
to be three inches from a,. Then find the 
vertical and horizontal projections of this cyl- 
inder, as shown in Figs. 324, 325. Use a 


three-inch scale. 
———_*4D eo 


Another Iron Workers’ Society. 





The following, which we received from 
Wm. Ferguson, foundry foreman of the Ot- 
tumwa Iron Works, Ottumwa, Iowa, and sec- 
retary of the society referred to, will explain 
itself : 


Some two months ago I sent out some 
circulars calling a State meeting for the 
purpose of forming an association of iron 
workers. We met at Grinnell, Iowa, on the 
23d and 24th ult., and although we were few 
in numbers, we were strong in good material, 
and asa result we formed what will be known 
as The Master Iron Workers’ Association, of 
Iowa, which will include in its members’ list 
the proprietors and foremen of the following 
departments: machine shop, foundry, black- 
smith and boiler shops. Its objects will be 
the education and elevation of its members on 
subjects pertaining to the iron industry, by 
holding meetings at stated periods for the 





manner of finding the correct form of these | damper with a variation of boiler pressure 


inside of one pound. 
The full view shows it as attached toa 


draw a vertical projection of a cylinder, as|damper, and the sectional view shows the 
shown in Fig. 326. The cylinder is to be | operating parts. Steam is brought in a 3’ 


pipe from the boiler to the chamber surround- 
‘ing the valve H. This pressure is also car- 
| ried through the side pipe A to the diaphragm. 
| By turning down on the handle H/ the spring 
|S is compressed, loading the diaphragm 
'with any given weight, thus holding the 
valve E to its seat. When the boiler pressure 
in the valve chamber rises high enough to 
lift this load, the valve opens, say $5 of an 
inch, admitting the steam to the top of the 
piston P, pushing it down to the bottom of 
| its stroke, overhauling the chain and closing 
the damper. 

The improvement to which we call atten- 
tion consists in extending the stem D of the 
follower (which rests on the phosphor bronze 
diaphragm) up through the handle to such a 
length that the yoke rests on it when the 
damper is sufficiently closed, thus forcing the 
valve E to its seat, and cutting off the flow 
of steam into the piston chamber. The 
| piston starting back relieves the pressure on 
the spindle D, permitting the valve # to open 
again, providing just the needful pressure in 
the cylinder to hold the damper closed until 
the boiler pressure falling, say one-half pound, 
'has no longer power to open the valve, and 
| the weight opens the damper. 
| The condensation in the chamber over the 

















piston passes through the adjusting screw B, 
being carried away by a small drip pipe into 
the ash pit. ; 

Another improvement consists in making 
the piston P quite long, a loose fit, and put- 
ting in water grooves, which make a tight 
water packing to a perfectly free piston. 
It is claimed that this arrangement, while very 
sensitive, is particularly valuable in places 
where dirt, ashes, etc., are likely to clog the 
operation of ordinary mechanical devices. 
Taking the steam from the boiler at full 
pressure, all the power necessary to move the 
damper under all practical difficulties is 
available. _While so much power is not 
necessary in the well-kept boiler room, there 
are many steam boilers that need powerful 
regulators, as where the dampers become 
rusted and clogged with dirt. 

————_+- >> —__—__ 


Notes on British Shop Practice. 





By A. G. Brown. 





There are many things amongst the ma- 
chine shops in this country that appear 
strange to American observers. Many will 
bear close inspection, and create a desire to 
copy, if one ever has the chance; while others. 
again only excite surprise and even disgust 
that material and labor can be so wasted. 
(They call it ‘“‘ labour” here, even wasting a 
letter on the word.) 

In Scotland .a favorite style of machine 
shop is of one-story, with a saw-tooth roof, 
with the lower part of the tooth 12 to 16 feet 
from the floor. It makes an excellent shop 
in many respects. There is no raising and 
lowering of material and finished work, and 
no running up and down stairs of the work- 
men, moreover, and this is an important con- 
sideration. The building is cheap to con- 
struct. The shops are made, if possible, 
nearly square, the saw teeth or corrugations 
running straight across. The teeth are 
usually spaced about 16 feet, and are sup- 
ported by cast-iron columns, spaced 16 feet 
each way. The projection of the roof is 
very nearly the shape of a tooth in a straight 
saw intended to cut in one direction only, 
and is 7 to 8 feet high for a 16-foot tooth, the 
side that is nearly vertical being fitted with 
glass about 6 feet wide, extending contin- 
uously the whole width or length of the 
building, according to which way the corru- 
gations run. If possible, the glass side of 
saw tooth fronts the north, to avoid the 
sun shining into the shop, as this is very disa- 
greeable on a bright summer day. It will 
be readily seen that.this arrangement gives an 
abundance of light, no matter what the 
width of the shop may be. 

The columns supporting the roof are ar- 
ranged to carry the line shafting, and by 
means of brackets, the countershafting for 
the machine tools, and support in many 
cases, in addition, a track above, on which, 
and projecting into the tooth of the roof, a 
traveler runs ; as the central space is entirely 
clear of shafting, pulleys or belts, the 
traveler commands all the machine tools 
placed-in that bay. 

Taken from the floor up, the arrangement 
is a good one, but they spoil the shop in 
many cases by having only a dirt, or so-called, 
concrete floor. Not only is there dust and 
grit continually rising to injure the ma- 
chinery, but in Scotland, as the ground is 
never dry, a piece of finished work laid 
down will soon rust, and the comfort of the 
workmen is not in any way considered. 

There are, in most of the shops, no means of 
warming them,and the mercury gets pretty low 
sometimes ; not, of course, as low as in New 
York, as no man could stand that and work 
without being warmed; but it is a damp, 
penetrating cold, entirely different in its 
effects from the crisp dry air of the States. 
To go into a cold shop at six in the morning, 
stand on a dirt floor and endeavor to do three 
hours’ work before breakfast, is not a pleasant 
prospect to one unaccustomed to this kind of 
life. I have never done it, and much prefer 
| to lie in bed and think it over. } 

The hours the men work seem bad, from 
‘both employed and employers’ points of 
‘view. They start at six inthe morning and 
| work until nine, then one hour is allowed 
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for breakfast; starting again at ten and work- 
ing until one in the afternoon; stopping one 
hour for dinner, starting again at two and 
leaving work at half-past five. On Saturday 
they only have half an hour for breakfast, 
and stop for the day at one o’clock, working 
in all 54 hours per week. 

It appears wrong to expect a man to do an 
honest day’s work when he has to go to work 
so early that he cannot have his breakfast 
first; also by breaking the day’s labor into so 
many portions there must be a great amount 
of time wasted that would be saved by 
adopting the American plan. But the men 
prefer it, or, at any rate, say they do, and 
scout the idea of working five hours without 

‘eating. 

The arrangements for checking the men’s 
time are usually very good; one of the best 
was controlled by a clock as follows: Each 
man was given a number and a brass check 
bearing that number was hung on a rack, or 
board, containing a number of hooks, placed 
in an entry adjoining the time keeper’s office. 
Each man as he entered took his check from 
the rack and dropped it through a slit in the 
clock case; the men were watched so that 
only one check could be inserted. The 
checks fell into a box in the lower part of the 
clock case, and this box was changed by the 
clock every 15 minutes, 7.¢., from 5:45 until 
6 o'clock. The box marked six o’clock 
would be under the slit and receive all the 
checks dropped through the slit. At exactly 
six o’clock the clock would swing the box 
marked 6:15 into position, and if a man was 
one minute late the clock would dock him 15 
minutes. There was no disputing with this 
time-keeper, and the manager or superin- 
tendent of the works stated that it had 
wonderfully improved the men in getting 
there on time. 

They did not take the time of the men 
leaving, unless they were working overtime, 
as the men could not leave the works before 
the regular quitting time, unless on account 
of accident or sickness. 

The clumsiness of the average lathe affects 
one unpleasantly. It is only by considerable 
effort that the slide rest on an 18 or 20 inch 
lathe (they would call this a 9 or 10 inch lathe 
here, as they measure the radius, and not the 
diameter)—can be moved along the ways, and 
on a 86 inch it takes a helper with a bar or 
piece of pipe to move the rest any consider- 
able distance. The handle with which this 
movement is effected has evidently been de- 
signed with this in view, for instead of a 
wheel with a handle in it, as on many Ameri- 
can lathes, it is usually a cast hub with four 
wrought bars forming a cross, over the ends 
of which a pipe can be, and usually is, slipped 
to assist in turning it. A taper attachment is 
almost unknown, and is frowned upon as a 
senseless innovation. 

The tools are clamped on the crosshead 
with two clamps and four studs ; occasionally 
a set screw is added, to make all secure. It is 
slow work changing tools, but they rarely 
slip when once set. This practice has proba- 
bly been copied from the large machines, on 
which a tool cannot be held too firmly, and 
the time can well be afforded that it takes to 
set it; but the conditions are so different with 
the small machine that the practice should be 
modified ; where short jobs are the rule, ease 
of working and quickness in changing tools 
should be studied. Messrs. Smith & Cov- 
entry, of Salford, are introducing tool hold- 
ers and tools which compensate for this de- 
fect, and where the system is carried out is 
an excellent one. 

The tool holder is clamped as usual, and 
carries the tools, which consist of short 
pieces of steel, two to three inches long, cut 
from the bar. These tools are held at the 
proper angle with the work for cutting, and 
can be removed, or the position changed, 
at pleasure, without moving the tool holder. 
The steel ordinarily used for the tools is 
made in four shapes—round, square, three- 
cornered, for side cutters, and flat, with thick 
and thin edge, for cutting off. In the shop 
each man is supplied with eighteen or twenty 
assorted tools, placed upright in a block of 
wood. As they are dulled by use, he re- 
verses them inthis block. Once or twice a 


day a man goes around gathering up these 


‘man came and reprimanded 





dull tools and replacing them with sharpened 
ones. The tools are ground in a special frame 
on the grindstone, so that the angle shall be 
correct, and is ground on face of the tool or 
end of the piece of steel, so the shape never 
changes. 

The best chucks here are of American 
manufacture, and are well liked wherever 
used, but too few of any kind are used. 


There will be 17,000 feet of space in the 
building. 





LETTERS FROM PRACTICAL MEN. 





The **‘ Texas » Skim Gate. 
Editor American Machinist: 





Fancy a machine shop employing nearly four 


hundred men on general work, and but two, 


chucks in it; and imagine, if you can, the 
time lost in rigging up clamps, etc., on a face 
plate, to hold work that should be chucked. 
The lathes are almost always made with a 
gap; that is, a piece of each of the ways is ar- 
ranged to be taken out, so as to swing a larger 
diameter close to the face plate. This comes 
from a desire to make one lathe turn anything. 
Any one familiar with gap lathes will under- 
stand that they won’t, besides they spoil the 


slide rest, and it isimpossible to get the pieces | 


back true. 


Cast gears are the rule and cut gears the | 


exception, though the latter are coming slowly 
into use. Some of the best firms advocate 
them, notably Messrs. Thomas Shanks & Co., 


of Johnstone, who have some American gear | 


cutters. This firm makes tools of the largest 
description. Some time since I saw a lathe 
there intended for turning pieces of 100 tons 
in weight. Many of the cast gears run very 
well, nearly as quiet as cut gearing, but the 
majority of them run very noisy, sometimes 
painfully so, as it gives the impression that 
next time it will break, until you wish it 
would, to end your suspense. Occasionally 
they do break, and then they carefully take 
the old broken gear and make a nice new 
casting from it, and when it 
is started again you wish, 
more than ever, that it would 
break. 

The ways of the lathe are 
flat and usually strewn with 
tools ; no attention is paid to 
preserving their truth, and 
they are usually covered with 
marks of carelessness. A 
tool board on a lathe is very 
rare indeed. 

I saw a man driving a man- 
drel into a piece of cast-iron 
laid on the ways of his lathe. 
This was not the usual prac- 
tice of that shop, for the fore- 


him—told him he must not do 
that. 





<> 
New Building for the Mechanical Engi- | 

neering Department of Vanderbilt | 
University. | 








The Nashville Democrat has this to say of | 


the new building for the department of | 


mechanical engineering now being erected by | 
he Vanderbilt University, Nashville, Tenn.: | 
The building will be located on the south | 
side of the road leading from the Broad | 
street gate to Science Hall, just off the fork 
of the road facing West End avenue. The | 
building will be L-shaped. The front will | 
be two stories high, and the L wing one 
story, the extreme end resting within 60 feet 
of the Hillsboro pike.. The front of the 
building will be 63 feet wide and 388 feet 
deep, and will. contain a recitation room 35 | 
feet square, a hallway, office of the professor 
of mechanical engineering, and a tool-room 
12 by 15 feet. Behind this will be the ma- 
chine shop, 50 by 55 feet ; the engine-room, 
30 by 25 feet, and the wash-room. In the 
second story will be located the drawing- 
room, 35 by 60 feet, and the carpenter shop, 
50 by 80 feet. The first wing will contain | 
the forge shop and foundry, which will be | 
40 by 40 feet, the pump-house 10 by 40 feet, 
in which will be placed the large pump for 
filling the tank which supplies the campus 
with water, and also the small pumps for the 
boilers. At the extreme end will be the 
boiler-house, which will be 35 by 40 feet, and 
will contain four Babcock & Wilcox boilers. 
The chimneys for these boilers will be 120 
feet in height, and at such area as to give 
sufficient draft to consume the coal, and 
thereby dispense with the volume of smoke 
which has so long been an annoyance to the | 
dwellers on the campus. The engine-room 
will contain a new Corliss engine, which 
will supply the motive power of the shops. 
The machine shops, when completed, will be 
one of the most unique and complete in | 
Nashville. The carpenter shop will contain | 











| 


| 
| 
| 


| 





a large universal wood-worker, together | the transportation dust out of it, and give all 
with a circular saw and wood-turning lathes. | the working parts a thorough oiling, is con- 


sidered a dead loss, and of course is not in- 
dulged in. 

At last the belts are on and our man has 
charge of the new tool. Our man having 
hooked his overalls up another sotch, is 
about to throw the shifter, when the foreman 
happens around, and says by way of encour- 


Enclosed I send sketch of what I believe | agement: ‘‘ We expect you to bore one hun- 
to be a new wrinkle in skim gates. After | dred more pulleys a day than you did on the 
many trials on castings which required to be | old tool.” And our man goes in to win a 


clean, I find it to be the best I have ever record, and succeeds quite well until about 
used. As a further trial of it, after placing | four o’clock, when the spindle goes on a strike 


the plug in position, as seen in sketch, I threw | for an increase in oil. 


About this time every- 


a handful of sand down gate c, just before | body remembers that an oil can is real handy 
pouring, and did not skim the ladle when | to have around. Next day the damages are 
pouring. The casting, which was a plain | repaired, and then it is found that the carriage 
plate 2’ 12" x2'6”, when put on the planer | needs overhauling. This attended to, the work 


and cut taken, showed up nice and clean. 
With any other skim gate that I know of the 
result would not be hard to guess; an addi- 
| tion to the scrap pile. 


| 


| 8” diameter ; the hole in center of core taper- 
|ing from 14" to1”. The flow of metal can 
be regulated so as to suit. any size casting by 
increasing or decreasing the size of hole in 
the core. Any number of the gates can be 
used on the casting as thought proper. As 
shown in sketch, the iron goes down A into 
B, and rises up C until both A and Care full. 
Then draw plug F and permit the iron to 
run through the hole in core X into the 
bottom basin #, and out through runner D 
into the casting. Be sure when pouring 
always to keep a head of metal ; all gates 


_ 
_ 
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Skim Gate 





SkKIM ‘GATE. 


If, in pouring a piece, you should run 
short, I believe that, by quick work, you 
could prevent any of the dross or sullage 
from entering the casting, by replacing the 
plug F, thereby sealing the mould or gates, 
and giving time to have more metal brought 
up to continue the pouring. I have never 
been compelled to do this, but several times 
while pouring have thrust the plug into its 
seat when the gates would refuse to take more 
metal, 

Fhe pieces G and D are loose, so that if 
desirable you can get a right or left hand 
whirl by placing G in the position required. 
I have christened it the ‘‘ Texas skim gate,” 
and offer it to foundrymen, with the request 
that those who see fit to test it will make 
the results known through the columns of 
your paper, as it is the only medium foundry- 
men have of exchanging opinions. 

I would like to obtain information in regard to 
making core arbors to make green sand cores 
for eighth and quarter turn bends, ranging in 
size from 4’ to 24” diameter. 

FRANK KAVANAUGH. 

Rusk, Texas. 





Care of Machinery. 

Editor American Machinist : 
’ Did it ever strike you what little care and 
attention is bestowed in general to the heavy 
tools in shops, especially the newer ones ? 

The sole aim and ambition of everybody in 
the shop, from proprietor to ‘‘ cub,” is to get 
the new machine belted and running on 


| highest speed about the same minute it is 


unloaded in front of the door. The time re- 
quired to carefully wipe off the slush and get 


The gate shown in sketch was made froma | 
| 4” ball pattern, with core print 1” thick by | 








goes nobly on again, and it is discovered that 
the lathe won’t do true, accurate work. The 
result is discouragement ; foreman uncom- 
fortable; proprietor worried and feeling 
wronged by the maker of the tool, to whom 
he writes a very caustic letter of complaint. 
All because the foreman spoke the right 
words to our man two days too soon, instead 
of turning his brains into a lubricant. Such 
cases happen nine times out of ten. 

The new passenger locomotive, just out of 
the shops, is not sent out on the trip with the 
express, but we take her out for a week haul- 
ing slow freights, where the opportunity is 
given every ten miles or so to oil up and ad- 
just the wearing parts exposed to frictional 
contact ; and the way oil is distributed during 
that trial week, it would seem that we carried 
the tank full of it to draw from, instead of 
water. Then, after her probation on freight 
is over, the night express is coupled on, and 
our engineer points out a fresh mile post every 
minute without worrying an instant about 
the bearings on his machine. Now if sucha 
course is of value to the locomotive, why 
should not the same rules apply to the tools 
that help create it ? 

I saw a new stationary engine started up 
one morning, to do the usual day’s work in 
the factory. ‘‘ That’s what it’s built for,” said 
the man in charge, but I always thought he 
was mistaken, because they stopped before 
dinner with the journals cut, eccentrics cut, 
and several dollars cut off the firm’s' profits, 
from delay and repairs, just because the oil 
can was neglected at the wrong time, and a 
perfect disregard of care was in advance of 
sense. Don’t be afraid of using oil and care 
at the start, and at the end of a week you can 
dispense with most of the oil and ‘“‘ swap” 
the care you started with, which contained 
considerable worry, for the other kind, com 
posed of pride over the appearance and good 
qualities of your machine. 

There is a tool maker, somewhere, that puts 
the word ‘‘oil” on his machines wherever 
needed, which is very good, but he might 
have added a ten-foot sign reading thus: 
‘““Total number oil holes, 32; use four 
times per day for two weeks, and once a day 
for twenty years,” and then he would find 
that two-thirds of the users were butting 
their heads against that sign, with utter dis- 
regard of its advice. 

Talk about ‘‘ pouring oil upon the troubled 
waters !” I don’t believe there would have 
been any trouble if the oil had been used in 
time. W. S. RoGrErs. 





Electrically Charged Moulds. 
Editor American Machinist : 


In your issue of March 24, C. W. Craw- 
ford asks for information as to what effect 
surrounding a flask with a powerful electro- 
magnet would have during the process of 
pouring molten iron or steel, or if additional 
strength or improved polarity in dynamo 
castings can be obtained. 

Now, I can’t exactly tell what effect the 
flask so charged would have upon the casting, 
but it seems to me that it would have a terri- 
ble effect upon the man engaged in pouring 
the molten iron or steel into a mould so 
charged ; or, in other words, it would be a 
death trap, if the experiment were tried by 
a person not familiar with electricity . 

It would be a very easy matter to connect a 
couple of wires to the main wires of a dyna- 
mo and wrap it about the flask so that the 
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current will pass through the flask and on the 
main wire again and to the lamps, as it were. 

Now that everything is iu readiness, the 
dynamo is started; then the flask is mag- 
netized, and as I think dry sand isa non- 
conductor, the sand would have to be damp 
sufficiently to permit the mould to be charged 
with electricity ; and next comes the molten 
iron or steel. As soon as it touches the 
charged mould, it becomes magnetized, then 
the man pouring it would come next in order 
to be magnetized ; and I hardly think he 
would publish the result. 

Cuas. F. BARNHURST. 





Making Spiral Springs. 
Editor American Machinist : 


I have recently seen in the AMERICAN Ma- 
CHINIST ways and means for making spiral 
springs enlarged at the center. I intended to 
make you a miniature mandrel, which I believe 
will do the proper thing, but have had no op- 
portunity. I will venture a description of the 
same, hoping to make it clearly understood 
by any one interested. Taper the mandrel 
down both ways from the center, or give it 
any other form to suit the fancy. Set the 
lathe straight and cut a square-threaded screw 
from one end of the mandrel to the other. 
We now have a square-threaded screw with 
a straight core, or center of uniform size, 
though the outside may have the form of a 
neck yoke, hour glass or lamp chimney. 
Wind the spring wire on the top of the 
thread, and let it slip off the thread into 
the groove, and screw the spring off the 
mandrel. It will be well to make a shallow 
groove in the top surface of the thread, to 
guide the wire while coiling. 

J. E. McConneE.u. 


Perforated Feed Pipes. 
Editor American Machinist : 


I notice in your April 7th number a ques- 
tion by H. L. H., St. Louis, which leads me 
to say that some people are making a big 
mistake and do not know it. They will tell 
you their pump is working much harder than 
when they first started their boilers on the 
branch pipe, spray feed in steam space. 
From the start the holes begin to fill up 
with scale. In one case a large pump was 
literally ruined. They put in an inspirator 
whose power is always 25 per cent. above boiler 
pressure, and it would not put the water 
against the pressure of any single boiler, but 
would do it by opening to the whole battery. 
I found the most of the holes in branch pipes 
completely filled, and on reaming them out 
there was no trouble to feed either or all. 
Now there are hundreds who are using that 
mode of feed, and are doing it and not know- 
ing the cause of their trouble. 

Boston. Borer FEED. 





Why wasthe Draftsman Discharged ? 
Editor American Machinist : 


I see in your issue of April 7, that Mr. 
Gascon discharged a draftsman because he 
calculated the strainson a planer crosshead. 
I think the draftsman knew about how much 
the belt would pull, and could therefore 
easily figure out the maximum strain on the 
crosshead. But perhaps it was for not know- 
ing how to do this that he was discharged ; 
although it does not appear so from Mr. Gas 
con’s statement. I have much sympathy 
with that draftsman, and would like to ask 
Mr. Gascon if he did not act rather hastily in 
this matter ? J.B. 


Atr Pump Difficulty. 
Editor American Machinist : 

I have been an interested reader of the air 
pump difficulty. Ido not think that any of 
the answers explain (up to date) the pump 
difficulty of C. A. G. I will not attempt to 
do so, as I am fully aware of the difference 
between theory and practice, as applied to air 
pump difficulties. But I will relate a little 
experience that I had. - I was sent to examine 
a 6" air pump that had recently been over- 
hauled. The engineer reported that he could 
not obtain more than 60 to 65 Ibs. of air. I 
made a thorough examination of the pump 
and pipes, and found everything in first-class 
condition. I then decided to test the gauge, 


to 95 Ibs. of air, the gauge being that much 
out. I put ona gauge that was correct, and 
the engineer reported that the pump worked 
splendidly. H.S. M. 


———_- > —___—_—_ 
Steam Power Plant—The Ideas, Notions, 
and Advice Thereon, and the Liability 


of the Buyers and Users to be Misled 
Thereby. 





By WituiAM LowE. 





SECOND PAPER. 





If we leave the chimney out of the con- 
sideration of steam power plant, it would 
lack one of the most essential considerations, 
for there is no part of the plant that there is 
so much guessing about, and so many fail- 
ures and mistakes made upon. 

The cost of a proper chimney or stack is 
considerable, and the many failures in capa- 
city and draft are due either to the lack of 
knowledge on the subject, of the party who 
determines it, or their disposition to sanction 
its reduction in cost and capacity to the lowest 
probability, the most unwise thing which 
could be done, because lack of sufficient 
draft results in great loss of fuel, through 
an unnecessary working of the fires to get 
the capacity, and insufficient draft to fur- 
nish sufficient oxygen to burn the fuel prop- 
erly. No better investment can be made 
than money put into a good and sufficient 
capacity of chimney for steam plant. While 
on this subject I will call the attention of 
those interested to the general lack of chim- 
ney capacity in many buildings already 
built, and those being built, in which it is 
desired to, or intended to put steam boilers 
for either steam heating, or power, or 
both. The writer has been puzzled many 
times to decide what to do in such cases, and 
has had to connect two or more of the ordi- 
nary flues, or build into and enlarge flues, 
or set up an unsightly stack of iron, either 
inside or outside the building, to get suf- 
ficient draft, and in a late case had to 
enlarge a flue from the cellar to the top of 
a six-story building, to get the necessary ca- 
pacity for boilers to heat the building and 
run the elevator, and in another late case had 
to insist upon a change from the architect’s 
size to double the size. It costs but little, 
when building, to build a flue in any build- 
ing of sufficient capacity for boilers to heat 
it and put power into it, if ever required, 
and it should always be done; for with most 
large buildings they are almost sure to be 
wanted for power uses sometime. 

After the engine, boiler, and chimney 
comes the consideration of the injector, 
pump, and feed-water heater. Of the first- 
named there are many to choose from, and 
most of those which still hold a place in 
general use are reliable and satisfactory 
boiler feeders, and always feed hot water at 
a temperature which will not injure the 
boiler ; but it must be remembered that the 
water is heated by the steam from the boiler 
which feeds it into the boiler. 

In the pump line there is a variety of 
those on the belt power system, most of 
which are good wearing and reliable ma- 
chines; but competition has somewhat inter- 
fered with the necessary reliable construc- 
tion for wear and long service in some of 
them. 

The steam pump is to be found in great 
variety, and all those which have become es- 
tablished in use are good and reliable, and 
worthy of confidence, and are very enduring 
in the wear of their several parts. 

The feed-water heater is to be found in a 
variety of form and construction, both on 
the original plan of bringing the exhaust 
steam directly in contact with the water, and 
the later system of feeding the water through 
pipes or a coil, surrounded with the exhaust 
steam, and the latest plan, of heating the 
water in a vessel by discharging the exhaust 
steam (or live steam) through tubes, which 
pass through or into the water in the case or 
vessel. With the first plan there is danger of the 
lubricants of the engine cylinder (which are 
carried out by the exhaust steam) amalgamat- 
ing with the feed-water, which it is brought in 





and found, instead of 60 to 65 Ibs., he had 90 


contact with, and passing with it into the 


boiler, and doing damage to it by becoming 
loaded with the precipitants of the water, 
and sinking to the bottom in lumps, which 
prevents the water from protecting the plates. 
This danger, however, is only found with 
high-pressure or non-condensing engines. 
With jet condensing engines there is not this 
danger, because the condensing water, if 
used as feed-water, is so much in excess of 
the feed required to the boilers generally, 
that but a very small and imperceptible 
amount of the lubricant goes with the feed- 
water into the boiler. With the second plan, 
the lubricants cannot come in contact with 
the feed water, but whatever is in the water 
goes with it into the boiler, and so it must in the 
first plan, together with the lubricants. With 
the third and latest plan the lubricants can- 
not contaminate the feed-water, and if the 
water capacity and heating surface are large 
enough, the first, to form a catch basin in 
which the water can remain long enough to 
deposit its impurities, and the heating sur- 
face sufficient to heat the water up to the 
highest temperature possible by the exhaust 
steam, its impurities will be largely de- 
posited, and may be drawn from the heater 
by either constant and limited drawing out 
or periodical blowing out ; but it must be re- 
membered that no heater upon this principle, 
in which there is not sufficient water capacity, 
can be a purifier to the extent possible, be- 
cause the water will be rushed through it, 
and although the impurities may be separa- 
ted from the water there will not be time 
nor space to deposit them, and therefore 
they will go with the waste into the boiler. 
We now come to the consideration of the 
economy of fuel to be obtained by the feeding, 
heating, and purifying the feed-water in the 
several customary ways above mentioned. 
The makers and advocates of the injector 
claim that its use is as economical of fuel as 
any other way, and very convenient. The 
belt pump makers and advocates claim that 
the least power is required to feed the boiler 
in this way, and the steam pump makers and 





advocates say that this is the most reliable 
and convenient way, and as economical of 
fuel as any other. The comparison may be 
made as follows: The steam pump can be 
run at a speed that will constantly supply 
the boiler with the amount of feed-water re- 
quired, but the injector and belt pump must 
be apportioned in speed and size as near the 
requirement as may be to give as near con- 
stant feed as possible (some allowance being 
made in capacity for wear and falling off), 
and as a constant feed is more economical of 
fuel than a desultory one, the advantage is 
in favor of the steam pump, and this advan- 
tage is carried to the heating and purifying 
of the feed water in a heater for the same 
reason, although a plunger pump may be 
varied somewhat in the amount of water dis- 
charged by lessening the supply to it, but 
the working will not be as smooth and satis- 
factory as the steam pump. The injector 
may be used in connection with a feed-water 
heater and purifier, and the temperature of 
the water, passing the injector to the heater, 
may be raised therein to 208° or 212° and 
purified therein; but the economy of fuel 
due that increase by the exhaust steam will 
be very small, as compared with heating the 
feed water entirely by the exhaust steam, 
and using either the steam or belt pump, be- 
cause in this way the increase in tempera- 
ture of the feed-water from natural tempera- 
ture is all obtained from the exhaust steam, 
and may be considered clear gain. If the dif- 
ference in cost of power to operate any of the 
feeders is considered, the advantage must be 
accorded to the belt pump, as requiring the 
least expenditure of power ; but its desultory 
feed, as compared with the steam pump, may 
put the steam pump of good proportion and 
in good order upon an equal footing as to 
power expended in feeding boilers. There- 
fore, it is undoubtedly the most economical 
of fuel to feed boilers with either belt or 
steam pumps of close proportions, and feed 
through the latest system of feed-water 
heaters of large water and heating surface 
capacity, with any kind and quality of 
water, the water to be heated entirely by the 
exhaust steam, without contact from either 





a non-condensing (commonly known as a 


high-pressure engine) or condensing engine, 
and applied to either or both. 

An applicable comparison of the differ- 
ence in effect between feeding with an in- 
jector, or a belt pump, both feeding through 
a heater, was found in a foundry where the 
boiler was being fed with a belt pump, and 
barely able to make steam enough to run the 
blower to melt the iron in the furnace, and 
an injector was recommended to improve 
the steaming capacity of the boiler, and the 
writer being consulted thereon, decided that 
it would make the case worse; but the in- 
jector was tried, and resulted in the failure 
of the boiler to supply the steam to run off 
the charge in the furnace, and the bottom of 
the furnace had to be dropped, which came 
very near setting the foundry on fire; thus 
proving most forcibly the advantage the 
pump had over the injector. In a fully 
equipped steam power plant there should be 
both an injector, and either a belt or steam 
pump, because when the engine is stopped 
there is no exhaust steam to heat the feed- 
water, fed by the steam pump, ‘but the in- 
jector will feed hot water, which will not in- 
jure the boiler, and the cold water from.a 
steam pump might injure the boiler. Again, if 
the pump or heater get out of order and must 
be repaired, the injector is the safest thing 
to feed the boiler while such repairs are 
made; but if there was an internal feed pipe 
in the boiler to feed the water through, in 
such case the steam pump might be used to 
feed the boiler with safety, but it is advisable 
to have injector also, for reasons above 
stated. 

There are several other conditions connected 
with the economy of fuel in a steam power 
plant, through the heating and purifying the 
feed-water, by the use of the exhaust steam; 
such as the use of all the exhaust steam for 
heating the building and for manufacturing 
purposes, and using an injector or pump and 
heating the feed-water with steam drawn 
from the boiler, or by feeding it through an 
internal feed pipe, and the difference in «st. 
in power of feeding 1 w me boiler by in- 
jector power, or steam pump. On these 
points the writer’s experience is, that the 
greatest effect from the fuel, in a steam 
power plant, is obtained by heating and 
purifying any water to be fed to the boiler 
by the exhaust steam from the engine, and 
with an engine of such capacity, proportion 
and principle as will get the most useful 
effect from the steam in its application to 
the work to be done, and a boiler of such 
proportion, principle and application to the 
evaporation required, as will produce the 
greatest evaporation possible from the fuel, 
and a chimney with sufficient surplus 
draft to burn the fuel with ‘the most 
effect, controlled by a reliable steam pressure 
damper regulator, all in charge of an ex- 
perienced and honest stationary steam power 


plant engineer. 
ape 


There is again talk of erecting, in New 
York city, a monument to Peter Cooper. By 
all means let this be done, But if the effort 
should fail, as many such efforts do, it is a 
satisfaction to know that when he erected and 
endowed the institute that bears his name, 
he built a grander monument than any that 


will hereafter be erected to his memory. 
————- +o ——_———__ 


The women are claiming, and with a good 
deal of reason, we think, that they should 
take part in the inspection of mills and facto- 
ries. For weeding out children too young 
under the law to work in such places, and for 
detecting abuses in factories where women 
and girls are employed, they would probably 


be superior to the sterner sex. 
———__- > e—_—___—__- 


The coal barons have again met and de- 
termined how much coal shall be mined dur- 
ing the year 1888. Of course, there is no 
conspiracy in this. The inhabitants of the 
country freeze or keep warm by the grace of 
a few men who own the coal. Who shall say 
they must operate their mines at all if they do 
not choose to do so ? 

—_+ > —__——_- 

According to insurance statistics, more fires 
are extinguished by the use of water pails 
than by all other means. The moral seems 





to be—keep the fire pails filled, and handy, 














































































































AMERICAIN 








MACHINIST 























To prevent delays all Communications 
should be addressed to the Company. 


PUBLISHED WEEKLY 


BY 


American Machinist Publishing Co. 


96 Fulton Street, New York. 








Horace B. MItuer, Pres’t and Bus. Manager. 
Lycureus B. Moorg, Treas. and Sec’y. 





F. F. Hemenway, Editor and Mech. Engineer. 
J. G. A. MEYER, 


FRED J. Guat Associates. 








Special Announcements. 

&#™ Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 
their wares to our readers can do so a8 fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

G2 Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

&@™ We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

G@™ We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

GB" Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promplly will please notify us at once, 


Subscription. 
$2.50 a year in advance, postage prepaid in the 
United States, Canada and Mexico. 
$3.50 a year to Other Countries, postage prepaid. 





Advertising. 
Transient, 35c. per line, each insertion. 
‘** Business Specials,” 50c. a line. 





The American News Company, 
Publishers’ Agents, New York. 
The International News Company, 
11 ROUVERIE STREET, Fleet Street, LONDON, ENG., 
will receive subscriptions for the AMERICAN MACHIN- 
IST, at 14/7 per annum, postage paid. 
DEALERS SUPPLIED BY 


The Albany News Company, Albany, N. Y. 

The American News Company, New York, N. Y. 
The Baltimore News Company, Baltimore, Md. 
The moms News Company, Brooklyn, N. Y. 
The Central News Company, Philadelphia. Pa. 
The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland. Ohio. 
The Colorado News Company, Denver, Colorado. 
The Detroit News Company, Detroit, Mich. 

The International News Company, New York, N. Y. 
The Minnesota News Company, St. Paul, Minn. 
The Montreal News Company, Montreal, Canada. 
The National News Company, New York, N. Y. 
The Newark News Company, Newark, N. J. 

The New England News Compaay, Boston, Mass. 
The New Orleans News Company, New Orleans, La. 
The New York News Company, New York, N. Y. 
The Northern News Company, Troy, N. Y. 

The Omaha News Company, Omaha, Neb. 

The Pittsburgh News Company, Pittsburgh, Pa. 
The Rhode Island News Company, Providence, R.I. 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo. 
The St. Louis News Company, St. Louis, Mo. 

The Toronto News Co., Toronto, Ontario, Canada. 
The Toronto News Co., Clifton, Ontario, Canada. 
The Union News Company, New York, N. Y. 

The Washington News Company, Washington, D.C. 
The Western News Company, Chicago, II. Ake 
The Williamsburgh News Co., Brooklyn, E. D., N. Y. 








NEW YORK, APRIL 21, 1888. 








CONTENTS. 

PAGE 
A Large Screw Machine................. ....... 1 
Six-Foot Planing Machine.................... .. 1 
Compound Engines. By W. H. Booth..... we 2 
Foundry Cupolas. By Robert E. Masters. . 2 

Vertical Drills—Their Construction and Uses. 
MP PONE SG, TONG. 05s vaccecccsersis chchecanee 3 


Design, Construction, Repairs and Management 
of Marine Steam Engines and Boilers. By W. 


BB. Hoffman. Third Paper......... .scceseesss 8 
Practical Drawing. By J. G. A. Meyer. Forty- 
eighth Paper... ... aa iG lanebece asss% APE AL 
Another Iron Workers’ Society............. .. 5 
The Curtis Damper Regulator.......... paauinna as 5 
Notes on British Shop Practice. By A. G 
ORE ot Cg Ry ee 5,6 
New Building for Mechanical Engineering De- 
partment of Vanderbilt University........... 6 


Letters from Practical Men: The ‘ Texas” 
Skim Gate. By Frank Kavanaugh—Care of 
Machinery. By W. S. Rogers—Electrically 


Charged Moulds. By Chas. F. Barnhurst — 
Making Spiral Springs. By J. E. McConnell— 
Perforated Feed Pipes. By Boiler Feed—Why 
Was the Draftsman Discharged? By J. B. 
—Air Pump Difficulty. By H.S. M 
Steam Power Plant—The Ideas, Notions and 
Advice Thereon, and the Liability of Buyers 
and Users to be Misled Thereby.. By William 


Tee. MORO TOE. 6 vcccccnncsarsssesensene 7 
ea, cca bacanneneaeneasess 8 
The Struggle for Naval Supremacy.............. 8 
Re tr ere 

CS OU DUOUIOED, . 5 ooccccccccsteeceseneces 8, 9 


TE VER ES RRR rPrreneere 9 
Machinists’ Supplies and jIron,...............++: 10 





Patents. ~ 





When a man secures a patent from the 
United States Government for, let us say, 
some mechanical device, he must, by draw- 
ings and specifications, make the whole mat- 
ter so clear that one ‘‘ skilled in the art” can 
make and operate his device. This is im- 
portant, because the patent is nothing more 
nor less than a contract between the individ- 
ual and the public, represented by the Gov- 
ernment. By the terms of this contract the 
public agrees that the individual shall have, 
for a term of years, the advantages of his skill 
as aninventor, after that time the advantages 
going to the public. This is not a fair state- 
ment of the case from the inventor’s side, be- 
cause it is certain that if the invention comes 
into use during the lifetime of the patent, it 
can only do so for the reason that it represents 
something that is wanted ; something that the 
people are, or think they are, better off for 
having. But, letting the statement stand as 
it is, it is essential that the construction and 
operation of the device be described so com- 
pletely that any one with fair skill can com- 
prehend it. This is something that the pub- 
lic has a right to insist upon—something in 
which the Patent Office is frequently remiss. 

Drawings and specifications should be so 
complete that individuals may have, as nearly 
as possible, equal advantages in the. patent 
when the protection accorded to the individ- 
ual ceases. It must not be forgotten that the 
patent laws are intended to benefit the public, 
and only incidentally the inventor. In this 
respect the patentee is put to a disadvantage 
that the wordy declaimers against ‘‘ patent 
monopoly ” never, apparently, think of. 

The wisdom of offering some inducement 
to inventors is beyond question. A man 
would be a being of phenomenal disinterest- 
edness who would spend his time in devising 
something for others to use. When mortals 
become perfect it will be time enough to cal- 
culate that they will use their brains and 
time for motives purely unselfish. On the 
other hand, restricting the time in which the 
inventor shall enjoy a monopoly of even his 
own creation is wise. There is, in the first 
place, a fair incentive to hard work on the 
part of the inventor; some chance for mak- 
ing money out of what he does. And in the 
second place, the public gets most of the ad- 
vantages of the invention while the patent is 
in force, and in the course of afew years the 
invention belongs entirely to the public, the 
inventor being prevented from enjoying a 
lengthy monopoly of what he has brought 
into existence. And such a monopoly as he 
does enjoy is the result of directly benefiting 
the public by offering to sell them something 
they could not buy but for him. 

There is yet another reason why drawings 
and specifications should be complete. That 
is, that other inventors in the same line may 
be able to test the value of the patented de- 
vice, or determine whether or not it will 
work as described. This any one has a right 
todo. A patent cannot be made to cover 
something that is not shown or described, or 
a combination of certain parts to accomplish 
a certain purpose that they will not accom- 
plish. But the distinction is sharp between 
making a patented article for the purpose of 
determining whether or not it will work as 
described — for experimental purposes—and 
making the same article to use for practical 
purposes, as intended by the inventor. We 
mention this because, judging from the letters 
we receive on the subject, there is a good 
deal of misunderstanding in regard to it. 

One of the most common objections urged 
against the granting of patents is the almost 
interminable lawsuits often brought about. 
It is difficult to see what this has to do with 
the subject. No sensible man would think 
of making of the Patent Office a court of last 
resort. Long lawsuits often result from dis- 
putes over the title to land, and other forms 
of property not covered by patents. That a 
title from the Patent Office should sometimes 


‘ 
*| be open to litigation is no more remarkable 


than that a deed of land or other property 
should sometimes be disputed. 

A patent may be used to a bad end, just as 
fire or water may be so used. And those 
who hope to entirely avoid this are likely to 


find themselves mistaken. Any legislation 
that shall materially abridge the rights of the 
inventor is sure to work damage. The patent 
laws are very good as they are, and should 
be ‘‘ improved ” with great caution. 
antasanlpiaiitpaemmnsats 


The Struggle for Naval Supremacy. 





The struggle between the European 
nations for naval supremacy still goes on, 
with France apparently in the lead just at 
present, though how long she will maintain 
her lead it is difficult to say. 

It has heretofore been supposed that the 
nation which possessed a navy decidedly 
stronger than that of any other nation had 
done all that could be expected for its pro- 
tection, and was reasonably safe in case of 
attack; but now comes an English admiral 
who calls attention to the alarming fact that 
the English navy is not nearly so strong as 
certain naval combinations which might be 
brought against it. He points out that there 
is a possibility of a Franco-Italian, or a 
Franco-Russian, or a Franco-German alliance 
against Great Britain, either of which com- 
binations would be able to bring a superior 
naval force into the contest. 

Although it is not distinctly stated, yet the 
inference is, that in the opinion of this ad- 
miral, the navy of England should at once 
be strengthened to make it superior to any of 
these combinations. But if the combina- 
tions mentioned are possible, then why are 
not combinations of the combinations also 
possible, in which case it might be 
necessary to prepare for a contest with a 
Franco-Italio-Russio-German alliance. This 
would make a good-sized navy, and keep 
quite a number of workmen busy for some 
time in constructing it. Then if France 
should conclude to have a navy stronger than 
the navies of all other nations combined, in- 
cluding England’s—but we desist; at that rate 
there would soon be a lack of room on the 
high seas in which to float the navies, and no 
time or money to do anything else but build 


them. 
—— ope 


The manufacturer who delivers exactly 
what he sells is the one who will win in the 
end. And these are the ones, and the only 
ones, who build up an enduring, solid busi- 
ness. There is no doubt, sometimes, strong 
temptation to overrate goods—machinery, for 
example—but it never pays to doso. The 
man who buys a machine that does not do as 
well as it is recommended to do is always 
dissatisfied, no matter if it is better than any- 
thing of the kind he ever saw before. He is 
a dissatisfied customer, and his dissatisfaction 
is likely to carry him elsewhere to buy next 
time. If the same machine does as well, or 
a little better than recommended—if it is not 
overrated for the purpose of making the sale 
—the buyer is satisfied, his satisfaction in- 
sures his custom in the future, and is reason- 
ably sure to influence other customers. Many 
good things fail to work their way into public 
favor because their utility is enormously over- 
rated. If a saving of 10 per cent. is guar- 
anteed and obtained the transaction is in every 
way satisfactory. Ifa saving of 50 per cent. 
is guaranteed and 20 obtained there is dissat- 


isfaction. 
——_cae——_——__ 


New York is a large and growing city, and 
it is natural to look for growth in everything 
that goes to make up a great city. Yet one 
of the best authorities on such subjects shows 
conclusively that inthe matter of real, una- 
dulterated, high-toned first society inhabitants, 
there are but four hundred in all this great 
city. It isa wonderful falling off, and quite 
unexplainable. Of course, when a man or 
woman comes to the point of doing some- 
thing useful in the world, his or her standing 
in society is destroyed. But are we to think 
that men and women are turning to some- 
thing useful more than ever before ? 

———_-e—__—_- 
Literary Notes. 





A TREATISE ON THE USE OF BELTING FOR 
THE TRANSMISSION OF POWER. By John 
H. Cooper, Mechanical Engineer. Third edition, 
with much additional matter. Philadelphia: Ed- 
ward Meeks, 1012 Market street. Price, $3.50. 

This work is in need of no commendation ; 








it is considered as a standard treatise on the 


subject. It is plainly written, well illustra- 
ted, and should be in the hands of every 
mechanic and engineer interested in driving 
by belts. It is a large book of 400 pages, 
and covers the ground most completely and 
satisfactorily. 


Ly GSTIONS mo) 
(ji SnsueRs 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
[f 80 requested, neither name, correct initials nor loca- 
tion will be published. 

















(201) J. F. G., Chanute, Kan., asks: 1. 
Is there anything through which an ordinary mag- 
net will not exert its force? A.—Not that we are 
awareof. 2. Ifa magnet be made of hollow steel 
with the ends closed up solid, would it have as 
much power as it would if made of solid steel? 
A.—No. 


(202) B.A., Madison, Wis., asks: 1. Why 
do not all locomotives have water glass gauges? 
A.—Locomotive engineers generally prefer the try 
cocks, and as they always stand in position to use 
them, do not generally care for the glass line, which 
they would not trust, anyhow. They can use the 
cocks in the dark, when they could not see the 
glass. 2. [tisclaimed by some railroad men that 
the tires of driving wheels on the right-hand side 
of an engine wear faster than those on the left. Is 
thisso? 4.—No. 


(203) F. C., Newnan, Ga., writes: 1. 
We are to put in new boilers, 60 inches by 14 feet. 
There are two locations respectively 20 and 42 feet 
away from engine. The position 42 feet away is 
preferable. Can we cover this pipe so steam will 
come to engine dry, and what will be the loss in 
pressure? A.—There will be no trouble whatever 
if pipes are properly covered. If pipe is large 
enough there will be no loss of pressure of conse- 
quence. 2. For 150 horse-power would it be advisa- 
ble to use compound engines for acottonmill? A.— 
Yes. 

(204) R. S., Terre Haute, Ind., asks: 1. 
Why is a saddle pin on a link for a locomotive 
always put a certain distance out of the link center 
toward the eccentric rods? Is there a rule for find- 
ing the position of the saddle pin onthe link? A.— 
The saddle pin is moved out of the center of the 
link for the purpose of equalizing the cut-off. The 
method for finding the position of the pin you 
will find explained in a series of articles which have 
appeared in the AMERICAN MACHINIST, May 10, 17, 
24, 31, 1884. 2. Is there any book on the construc- 
tion of the link? A.—You will find the construc- 
tion of the link explained in tke series of articles on 
Modern Locomotive Construction now running in 
the AMERICAN MACHINIST. 


(205) H., Danville, Pa., asks: Will you 
kindly tell me how I may temper steel springs in 
disk form, say 14 inch diameter, 34 inch hole in 
center and 1-32thick? Of course I can temper in 
the usual way, in oil or hot water, or both, but this 
is too slow for my purpose, as I want to make them 
by the thousand. A.—You can heat them in a lead 
bath and quench them in water or oil. The temper 
can be drawn in a vessel containing oil covered to 


prevent ignition, into which a thermometer may be , 


introduced. They should be put into a perforated 
pan or vessel] and let down into the oil, then the oil 
should be covered and the heat raised to the de- 
sired point, or they may be put into a vessel contain- 
ing fine sand and shaken over a fire until the 
proper temperature is reached. 


(206) F. G., Brantford, Canada, writes: 

We are running a 14” x 36’ Brown automatic cut- 
off engine. When the engine was made we had in 
view that at some future time we would require to 
increase our power, and had the sha't and fly wheel 
made so at any time we could attach another en- 
gine to the other end of engine shaft. That time 
has now arrived, and we are told by some parties 
that, if we would put a 25” x 36” cylinder on the 
other side of the present engine, and run the ex- 
haust steam from the 14” x 36” into the 25” x 36”, and 
use a condenser, we would double our power with 
the same steam and fuel that we are now using. 
Would such an arrangement as described above 
work satisfactorily, or do you know of any parties 
that are using anything similar? A.—The arrange- 
ment you speak of would be making of your engine 
a compound engine in a way quite common in this 
country. If you have the work done by some one 
who has had experience in such work you should 
get very satisfactory results, anda large saving in 
steam over non-condensing engines. 

(207) W. C., Erie, Pa., writes: There 
are four stay bolts 6 inches apart, each stay bolt is 
linch in diameter, steam pressure 109 pounds per 
square inch. Please give rule for finding the exact 
pressure on the stay bolts. A.—Multiply the dis- 
tance from center tocenter of stay bolts measured 
lengthways by the distance from center to center of 
stay bolts measured crosswise and by the pres- 
sure per square inch, the product will be the 
total pressure which each stay bolt has to 
resist. Hence, the total pressure which each stay 
bolt has to resist in your example will be 6 x 6 x 
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100 = 3,600 pounds. To be very exact, the area of 
the stay bolt multiplied by the steam pressure per 
square inch should be deducted from the 3,600 


. pounds, but this is generally neglected. If now the 


cross-sectional area of the bolt is exactly one square 
inch we would say the tensile stress per square 
inch is 3,600 pounds. If the area of the bolt is more 
or less, we divide the total stress on the bolt by its 
area, the quotient will be the tensile stress per 
square inch. The area of one inchis equal to .7854 
square inch, bence the stress per square inch is 


3600 
7354 = 4583.6 +- pounds 


per square inch. 
(208) J. M. T., Pulaski, Tenn., asks: 


How can I drill a hole in agate or a small marble? 
A.—Instead of a drill use a copper rod or wire, and 
feed it with emery and oil. 

(209) J. L. C., Racine, Wis., asks: 1. 
What is the comparative value of phosphor bronze, 
carbon bronze and brass for journal boxes? A.— 
By brass we presume you mean the usual mixtures 
of copper, tin, etc , used for boxes. There is no 
way of making acomparison. Some engineers pre- 
fer one. some another, according to place. 2. What 
is the expansion of these metals between 32° and 
212°? A.—The expansion of all is substantially 
alike. See AmeRIcAN Macarnist of April 30, 1887. 


(210) S. S., Hudson, Mass., asks: 1. In 
Mr. Booth’s third paper on compound engines he 
gives the constants as 5.266 and 16.175. How does 
he get these? A.—From one pound mean effective 
pressure. 2. In belting vertically from an 18’' to an 
8” pulley does it, other conditions being equal, make 
any difference whether the driving shaft is above 
or below? A.—But little, if any. Assuming that 
the belt will be a little more likely to slip on the 
small pulley, if you belt from below you will get 
some help frum the weight of the belt. 


(211) O. I. W., Ottumwa, Iowa, writes : 
We have an artesian well here, sunk by the Ottum- 
wa Development Company, as a public enterprise. 
Tt is 1,500 feet deep, has a flow of 1,200,000 gallons 
daily and a pressure at the earth’s surface of 41 
pounds to the square inch. About what horse- 
power would it furnish? .A.—The actual horse- 
power of the water as it flows to the surface is 
about 20 horse-power. The effective horse-power 
to be obtaired from this depends upon the kind of 
machinery used, and the distance from the well at 
which the pressure is utilized. 


(212) H. J. M., Chicago, Ill., asks: Can 
a plain slide valve engine, 16’’ x 22’, taking steam 
full stroke, running with a 7 inch pulley on gover- 
nor and making 120 revolutions, be changed by 
changing the valve to cut-off at half stroke, and 
changing governor pulley to 9 inches diameter, the 
engine still running 120 revolutions per minute? 
A.—Changing the point of cut-off does not necessa- 
rily call for any change whatever in size of gover- 
nor pulleys. The governor pulleys are presumably 
right for 120 revolutions per minute ; their size is 
not determined with any reference to point of 
cut-off. 

(218) G. H. C., Belleville, N. J., writes: 
We have a gasolene tank which we use for heating 
our ironing machines, sixteen in number, and as 
soon as cold weather sets in, we have trouble from 
the gasolene freezing in the pipes on the float in the 
tank where the pipes enter the gasolene from the 
blower. The tank is situated 50 feet from the 
building; it is 4 feet by 4 feet, and we use 208 
gallons at a time. The gas is made from a blower 
No. 00 Sturtevant, running at 2,000 revolutions per 
minute with 3 inch discharge. What I would like 
to know is, how to overcome this freezing in the 
tank? A.—The very fact that you have trouble 
only when cold weather sets in, seems to indicate 
that the pipes and tank are not sufficiently pro- 
tected from the cold. Without seeing your ap- 
paratus, and with the small amount of data you 
have furnished us, we cannot advise you exactly 
what todo. Weshould call in the makers of the 
apparatus, and let them remedy the trouble. 


(214) Machinist, Camden, N. J., writes: 
There is an old lathe in the shop on which you 
have to change the gear on the stud, the two gears 
on the intermediate stud, and the gear on lead 
screw, in order to cut a desired thread (all four 
gears have to be of a certain number of teeth). The 
spindle runs twice as fast as the stud. Please tell 
me the rule for finding the gears on such a lathe 
A.—You will find a rule in the answer to Question 
15, in our issue of Jan 14, 1888. 2. Suppose a cannon 
is placed upon a train moving at the rate of a mile 
a minute. The cannon has the force to throw a ball 
atthe same rate of speed. The cannon is dis- 
charged in an opposite direction from which the 
train is moving. Doesthe ball move? A.—No, the 
momentum imparted to the ball by the motion of 
the train is just overcome by the force of the pow- 
der. and it will fall to the ground at the point of 
discharge. 3. Which is the correct term to use in 
speaking of the projections on the face of a gear, 
cogs or teeth? A.—The terms are used indiscrimi- 
nately, but the term cog is more properly applied 
to wooden teeth which are inserted in a wheel. 


(215) A. R. H. and A. J. H., New York, 
send a sketch and ask: The two hot-wells (on 
board of steamer) are the same form below the line 
A, above it they are different. Thearea of the de. 
livery valve B is the same in both cases. The con- 
denser is a jet and the discharge while running 
continuous. The question is, which style of hot- 
well requires the most work from the air pump, 
and which gives most strain on the valve B. X ad- 
vocates the hot-well shown by the full lines; Y that 
shown by the dotted lines. The discharge through 
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the vessel’s side in X’s plan is one foot above the 
discharge in Y’s. The volume of water in X’s plan 
in the well itself, not counting the pipe, is about 
one-half of the volume of Y’s. A.—The pressure 
on the valve B depends upon the vertical distance 
from the valve B to the discharge in the side of the 
vessel, and not on the volume in the hot-well. As 
the vertical distance from the valve B to the dis 
charge in the side of the vessel is increased, the 
pressure on the valve B will also be increased ; and 
since this vertical distance in X’s plan is greater 
than that in Y’s plan, it follows that pressure on the 
valve B will be greater, and consequently will give 
more strain on the air pump in X’s thanin Y’s plan. 
Again, since the same amount of water is dis- 
charged in both cases, and since in X’s plan this 
amount of water has to be lifted through a greater 
distance, the air pump will do more work in X’s 
plan. 


(216) B. D. W., Fargo, D. T., writes: 
A portion of the city water system is arranged as 
follows: From the pumps a 12 inch main extends 
900 feet, with 30 feet elevation from pumps and 
connects into a 12 inch T branching at right angles 
both ways, runs 600 feet, at which point an 8inch pipe 
is connected by a T and continues 400 feet, at which 
point is hydrant No. 1-100 feet further is hydrant 
No. 2—20 feet from No. 2 a 6 inch pipe is taken from 
the 8inch pipe and runs 300 feet to hydrant No. 3. 
Now, from hydrant No. 1, 250 feet of 22 inch hose is 
laid and a smooth fire nozzle 1 inch inside diameter 
attached. From hydrant No. 2 two lines are laid, 
each 500 feet long, with 1 inch nozzles; from hydrant 
No. 3 two lines were laid, one 30) feet, one 150 feet 
with linch nozzle. Hydrants 4 inch connection to 
mains, connections 8 feet from main to base of 
hydrants. The system is supplied by direct pump- 
ing pressure. What would be the approximate 
pressure at nozzles and delivery at nozzles per 
hour, also delivery during 54 hours? Pressure at 
pumping station 115 pounds. A.—It is difficult, if 
not wholly impossible, to determine the exact 
amount of friction in the pipes and hose. Leaving 
the friction out of consideration, the total discharge 
through all the five nozzles will be 82,800 gallons 
per hour : and 455,400 gallons in 544 hours. In order 
to determine the actual number of gallons dis- 


charged we believe it is perfectly safe to deduct 25 
per cent. from the figures given. The pressure at 
the nozzles will probably not exceed 75 pounds per 
square inch. 
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Gear Wheels. See adv., page 16. 


Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 
Taper atttachment on all lathes Lodge, Davis & Co. 
Compound rest on all lathes Lodge, Davis & Co. 
Power cross-feed on all lathes Lodge, Davis & Co. 
Large hollow spindle on all lathes Lodge, Davis & Co. 
Automatic stop on all lathes Lodge, Davis & Co. 
See special ads. pages 15 and 16, Lodge, Davis & Co. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Lamb Knitting Machine Co., Chicopee Falls, Mass. 

Machine work and pattern making. Anderson 
Machine Works, Peekskill, N. Y. 

Light articles built to order by the American 
Sewing Machine Co., Philadelphia, Pa. 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., 56 Beekman street, New York. 

Solid Nickel-Seated ‘‘ Pop’’ Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y. 

R. Dudgeon, 24 Columbia st., New York, Improv- 
ed Hydraulic Jacks and Roller Tube Expanders. 

Light and fine machinery to order; foot lathe. 
Catalogue for stamp. E.O. Chase, Newark, N. J. 

Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

For first-class automatic engines write to Wil- 
liams Engine Co., 447 North street, Baltimore, Md. 

Burnham’s turbine wheel is sold at net price to 
mill owners. Catalogue free. Address York, Pa. 

‘“*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 

Tce and Refrigerating Machines, 124 built, and all 
successful. David Boyle,521 Monroe st., Chicago, Ill. 

Selden Packing, for erating: box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Silk wiping towels are better and cheaper than 
waste. 8. A. Smith, 23 South Canal st., Chicago. Ill. 

The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co., 111 Lib- 
erty st., N. Y 

For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 
Jackson st., Chicago, Ill. 


Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 

asse & Co., 92 Park Row, N. Y 

Robertson’s damper regulator; no diaphragms, 
springs or packing ; the cheapest good regulator in 
market. ine & Robertson, 45 Cortlandt st., N. Y. 

Curtis Pressure Regulators, Curtis Return Trap 
Curtis Damper Regulator. See April 14, p 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Machinists’ supplies, brass goods, m’f’rs supplies, 
polishing materials, all kinds wire, metals, etc., in 
any quantity. Jordan & Gottrried, 208 Canal st., N.Y. 


James D. Cardelli & Co., 1900 Passyunk ave., Phil- 
adelphia, Pa., manufacturers of boilers and tanks, 
make a specialty of coils of wrought-iron pipe for 
ice machines, blast furnaces, door frames, heaters, 
dye houses, etc. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 13thst., N.Y. Send for des‘n. 


Patent Att’y. R. G. DuBois, 916 F. st., Washington 
D. G. Reliable service at reasonable rates. Send 
for 38-page pamphlet containing list of references. 


How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for 
circular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 


New book on gears; ask dealers in books and 
machinists’ fine tools to send for one, or send for 
one yourself by P. O. note. Price, 50 cents. Ad- 
dress Chas. B. Long, M. E., Worcester, Mass. 


Randall’s copper-tipped hammers are something 
that every machinist should have ; ask your dealer 
to show you one, and if he does not keep them, write 
to Montgomery & Co., 105 Fulton st., N. Y. 


W.H. Hoffman, consulting engineer, 94 Liberty 
st., N. Y. Mechanical engineering in all its 
branches ; working drawings for the transmission 
of power by steam, water, air and electricity. 


Parties requiring milling machine or screw ma- 
chine work furnished, in large or small quantities, 
will please write to the manufacturers, E. E. 
Garvin & Co , 189, 141, 143 Centre st., New York City. 


The Dieble Mfg. Co., Philadelphia, Pa., mfrs. of the 
Challenge emery grinding and polishing machinery, 
invite correspondence with all needing this class of 
machinery. Catalogues and prices on application. 


Hot Water Supply. A practical treatise on the 
fitting of hot water apparatus for domestic and 
general purposes. By F. Dye. 82 pages, with 25 
illustrations. 12mo., cloth, $1. Send for catalogue. 
E. & F. N. Spon, 12 Cortlandt street, N. Y. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram: also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2. 
postpaid. Pnblished by John Wiley & Sons, 15 
Astor Place, New York. 


‘*Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘‘ Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘“* New Handy.”’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, the full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PusB’e Co., 96 Fulton st , New York. 

The series of articles by J. G. A. Meyer, on ‘‘Prac- 
tical Drawing,” now running in the American Ma- 
CHINIST, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 
issue, and up to and including Aye 7, 1888 
issue 47 articles have been so far published. Copies 
containing these articles, sent by mail to any part 
of this country or Canada, at 5centseach. AMER- 
ICAN MACHINIST PUBLISHING Co., 96 Fulton street. 
New York. 

- **Modern Locomotive Construction,” by J. G. A. 
Meyer. The above series of articles. now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 61 articles 
have thus far appeared up to and including the 
March 31, 1888 issue. Copies containing these 
articles sent by mail to any part of the U.S. or 
Canada at 5 cents each. AMERICAN MACHINIST 


PuBLISHING Co., 96 Fulton st., New York. 




















Findley & Fields will build a machine shop at 
Dalton, Ga. 

Geo. W. Boling expects to build a planing mill at 
Anniston, Ala. 

A. F. Buzzell is interested in building a foundry 
at Laurinburg, N. C. 

I. T. Moore expects to erect a spoke and handle 
factory at Creswell, Ga. . 

Thomas & Gordon will erect an electric light 
plant at Beaumont, Texas. - 

Reynolds & Baker propose to enlarge their iron 
foundry at Bristol, Tenn. 

Whittle & Hand will rebuild their wood-working 
factory at Georgetown, Texas. 

George A. Watson is interested in building a fur- 
niture factory at Danville, Va. 

James B. Lanier will double the capacity of his 
machine shop at Salisbury, N. C. 

The Bessemer Machine Co. will build a machine 
shop and foundry at Bessemer, Ala. 

The Meriden (Conn.) Bronze Co. are erecting an 
addition to their works 410x250 feet. 

The Chesapeake & Ohio Railroad Co. will enlarge 
their machine shops at Paducah, Ky. 

The Board of Public Works of Little Rock, Ark., 
propose to erect an electric light plant. 

The Fort Worth and Denver City Railroad Co. 
will build a machine shop at Clarendon, Texas. 

The Sheffield & Birmingham Coal, Iron and Rail- 
road Co. propose building machine shops at Shef- 
field, Ala. 

The Little Rock & Alexander Railroad Co. will 
build a roundhouse and machine shop at Little 
Rock, Ark. 

The South Florida Electric Light, Power and 
Motor Co. has been organized to operate at Kissim- 
mee, Fla. 

The Deane Steam Pump Co., Holyoke, Mass., are 
putting in a new pump for the water-works at 
Anniston, Ala. 

The Binghamton (N. Y.) Hoe and Tool Co. will 
remove to Birmingham, Ala., and be known as the 
Birmingham Mfg. Co. 

The Gulf, Colorado and Santa Fe Railroad Co. 
will rebuild their machine shop at Cleburne, Texas, 
recently destroyed by fire. 

Recent additions to the boiler works of Borger 
Bros., Columbus, Ohio, make their shops 50 x 111 
feet, the largest in Columbus. 

The Elowah Furniture Factory Co. expect to in- 
crease the capacity of their factory at Rome, Ga., 





having increased their capital stock. 
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The Pittsburgh Steel Casting Company, Pitts- 
burgh, Pa., recently made a casting of a gear wheel 
for the water-works at Toronto, Canada, which 
weighed 9 tons. 


J. H. Adams, Warren, Mass., has been engaged in 
erecting a pumping engine, built by Knowles 
Steam Pump Co., Boston and New York, for the 
water-works at Waco, Texas. 


The Springfield (Ohio) Machine Tool Company 
write us : We have increased our plant by adding 
two engine lathes, one bench lathe and one drill 
press. All our tools are kept busy, and working to 
good advantage. 


The City of Cincinnati has contracted with The 
Laidlaw & Dunn Company, of that city, for two 
Galloway boilers, 7 feet by 28 feet, with a 48 inch 
by 150 feet chimney, to furnish 600 horse-power for 
their: water-works. The amount of contract is 
about $11,000. 


The Detroit (Mich.) Copper and Brass Rolling 
Mills have just finished very complete works. The 
main building is 134 x 474 feet, the brass casting 
shop is 30x 100 feet, and the boiler and engine 
house is 80 x 100 feet. The works will, when run- 
ning full, employ 300 men. 


The Windisch-Muhlhauser Brewing Co., Cincin- 
nati, Ohio, are extending their plant, and expect 
soon to have not only the largest, but the finest 
brewery in the world.. They have placed orders 
with the Reliance Gauge Co., Cleveland, Ohio, for 
safety water columns for their boilers. 


The Page Belting Company, Concord, N. H., have 
lately received a large order from Japan for a lot 
of their ‘“‘ Hercules Raw Hide” belting. Their pros- 
pects of trade in that country are very flattering. 
Within a week they have received inquiries for 
prices on their goods from st. Petersburg, Russia, 
and Alexandria, Egypt. 


J. E. Lonergan & Co., Philadelphia, Pa., have is- 
sued an 1888 catalogue. It is finely illustrated, and 
shows and describes a great variety of lubricators 
for stationary, locomotive and marine engines. We 
notice a new “ snifter valve ’’ for steam engine cyl- 
inders, which can be used asa relief valve and cyl- 
inder cock, all in one. 


All the buildings and machinery of the Nashville 
(Tenn.) rolling mill have been purchased by the 
Elyton Land Company, Birmingham, and the entire 
plant will be moved there at once. The capacity 
of the mill is seventy tons per day, and 500 men 
will be employed. The mill was buiit by Cherry, 
Morrow & Co., of Nashville, but they found they 
could not operate it profitably in that city, and sold 
it very cheap.—The Tradesman. 


A testing laboratory has been opened by the 
University of Illinois, at Champaign. The laboratory 
is equipped with a testing machine of 100,000 
pounds’ capacity, having attachments for tensile, 
compressive and transverse tests; also a mercury 
column for testing gauges up to 215 pounds per 
square inch. The university issue a schedule of 
prices for making tests, with proper sizes and 
forms of test pieces. 


The Waterhouse Electric and Manufacturing 
Company organized at Hartford, Conn., about two 
years ago and started in a small way, and ina 
small room, in Colt’s Armory. At the present time 
they are occupying half the second floor of that 
large building, and part of the first floor. They 
manufacture dynamos and lamps for arc and incan- 
descent lighting. Their systems of lighting, both 
for out-door and factory plants are highly com- 
mended. 


The Miller Forge Company, Limited [Pittsburgh, 
Pa.], have received an order for an iron shaft for 
one of the large tow-boats belonging to the 
trade between this city and the lower river 
ports. This, of course, would be nothing unusual 
in itself were it not for the fact that the same 
boat has broken three steel shafts, and its 
owners have concluded to go back to a shaft made 
of Pittsburgh refined iron. This is not the only 
instance of the kind, and the question is therefore 
brought forward, which is the better material for 
steamboat shafts, steel or good wrought iron? 
—American Manufacturer. 


The M. C. Bullock Manufacturing Co., of Chicago, 
manufacturers of milling and mining machinery, 
report the following among recent important ship- 
ments: To C. J. Johnson, Dell Rapids, Dakota, one 
344” quarry drill outfit and boiler; to the Chapin 
Exploring Co., Tower, Minn., one duplex mining 
pump and boiler; to the Locey Coal Mine, Locey- 
ville, Ill., one first motion hoisting plant, consisting 
of two 18x24 link motion horizontal engines, with 
one 5x7 drum ; to the Central Coal Co., Springtield, 
Ill., two 18x24 link motion horizontal engines; one 
6x7 wood-lagged drum; two coal mine cages ; two 
6-ft. sheaves ; one fan, and one 9x14 engine; to W. 
W. Robbins, San Antonio, Texas, one ‘ Crescent ” 
diamond prospecting drill outfit; to George M. 
Wakefield, Llano, Texas, one deep-hole * Daunt- 
less” diamond drill outfit, complete. 


A new machine for the rapid manufacture of 
wooden conveyor flights has been designed by Mr. 
C. L. Redfield, of Redfield & Haberlin, mechanical 
engineers, Minneapolis, Minn. This machine per- 
forms every operation automatically, from receiving 
the rovgh strips of wood to dropping out the fin- 
ished flights. Heretofore this work has been done 
by six or eight handlings on as many different ma- 
chines. This machine has recently been put into 
operation and delivers the finished flights at the 
rate of from 20 to 30 per minute. An important ad- 
vantage of the new machine is that the flights are 
much better finished than by the old process. As 
the machine is comparatively small, not likely to 
get out of order and requires but one attendant, it 


seems destined to supersede present methods of 
manufacturing flights. 
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Machinists’ Supplies and Iron. 
New York, April 5, 1888. 
Iron—American Pig—We quote Standard Lehigh 
brands $20 to $20.50 for No. 1 X Foundry, with out- 
side brands at $20 to $20.50; No. 2 Foundry is quoted 
at $19 to $19.50 for Standard Lehigh brands, with 


others obtainable at $18 to $18.50, and Grey Forge 
ranges from $16 to $16.50 


+ WAN TED * 


* Situation and Help’? Advertisements only inserted 
under th:s head. Rate, 80 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
for the ensuing week's issue. 











Wanted—Men to sell planes, see page eleven. 


Wanted—Position as draftsman; best references. 
Box 92, AMERICAN MACHINIST. 


Wanted—Position as foreman pattern maker; best 
references. Box 91, AMERICAN MACHINIST. 


An experienced mechanical draftsman wants a 
position. Address Plm., Am. Macuinist. 


Wanted--Situation as machinist, by young German 
just arrived. Box 93, AMERICAN MACHINIST. 


Wanted—In Philadelphia, a good mechanical 
draftsman. Address K. W., Am. MACHINIST. 

Wanted—A few first-class machinists; only skill- 
ful men need apply. 151 Cedar street, N. Y. City. 


Wanted—Foreman machinist for new work and 
repairs; 30 machinistsemployed. Box 94, Am. Maou. 


A draftsman employed inthe mining regions of 
Penna. would like to go South. Address South, 
Am. MACHINIST. 


A mechanical draftsman, experienced on machine 
tools and special machinery, wishes position ; shop 
experience ; best references. H.O., Am. MAcu. 


A practical engineer and draftsman wishes posi- 
tion; good references. Vicinity of New York or 
Boston preferred. Box 95, AMERICAN MACHINIST. 


Situation wanted as master mechanic or erector, 
by experienced man, on all kinds of heavy machin- 
ery ; first-class refs. Address C. T., AM. MACHINIST. 


Wanted—Draftsman on printing machinery ; per- 
manent employment if satisfactory. Address, 
Golding & Co., Boston, stating age, experience and 
pay required. 

Wanted—A young man with some experience in 
brass working, to assist a brass pattern and_model 
maker. Apply at factory of The Springer Torsion 
Balance Co., 147 Eighth street, Jersey City, N. J 


Wanted—Foreman for blacksmith shop. Must be 
thoroughly up to die and tinner’s stake forging, 
steel melting, etc. A first class opportunity for the 
right party. Address Niagara Stamping & Tool 
Co., Buffalo, N. Y. 

Situation wanted in New York or Brooklyn by 
draftsman. Marine engine or general work pre- 
ferred. Graduate Stevens Institute. Two years’ 
experience in shops; 14% years in drafting room. 
H. P. A., Am. MACHINIST. 

Draftsman—A practical man with some experience 
at drawing and a technical education wants a posi- 
tion where he can be under a good mech. engineer. 
and get valuable experience as well as moderate 
pay. Address R. D., Am. MAcHINIST. 


Wanted—A position as superintendent or foreman 
by a young man who is a first-class machinist and 
tool maker, also a good draftsman, and has had 
large experience in general machine shop practice ; 
a systematic and economical manager of men; best 
of reference S., AM. MACHINIST. 


Wanted—A party to act as superintendent, with 
$10,000 to invest in a prosperous Western manufact- 
uring plant, and take an active interest in the busi- 
ness on a fair salary ; must be a practical machinist 
and one with experience in steam machinery pre- 
ferred ; paid-up capital, $50,000, with $10,000 surplus. 
Address Capital, Am. MAcHINIST. 

Wanted—Foreman for a large foundry in North 
Alabama; also foreman for pattern shop, and book- 
keeper for the works. The capital stock of the com- 
pany is one hundred thousand dollars, and the 
works in active operation. Each person will be re- 
quired to take from 3,000 to 5,000 stock in the com- 
pany. Address. P. O. Box P, New Decatur, Ala. 


i MISCELLANEOUS WANTS. 


Advertisements will be inserted under this head ai 
35 cents per line, each insertion. 











Crescent steel tube scrapers are unquestionably 
the best. Crescent Mfg. Co., Cleveland, Ohio. 


Crescent boiler tube cutter, for setting new and 
removing old tubes. Crescent Mfg. Co., Cleveland,O 

Wanted—Parties having machinery specialties to 
build, to correspond with. Box 75, Am. MAcuHINIstT. 

Hard rubber blowing and pressing dies and ma- 
chinery a specialty. E. O. Chase, Newark, N. J. 

Any parties having machinery adapted to making 
a simple, direct-acting steam pump, and desiring 
to build standard work, can address Y. Z., Am. 
MACHINIST. 

Wanted—Specialties in light machinery, hard- 
ware and novelties in the hardware line, to manu- 
tacture for the Canadian market on royalty, or by 
contract. Address, Box 595, Ingersoll, Ont., Can. 

A. C. Christensen, 26 Church st., N. Y., mech. and 
hydraulic engineer. Prepares designs of water- 
works pumping stations, drawings of steam pumps, 
pumping engines, gen. mach’ry and pat. drawings. 





THE CAMPBELL MACHINE CO. 
is very thoroughly equipped to do first-class machinist work, 


in experimenting, model making, and the building of 
all kinds of fine light Machinery and Tools. 


Superior Workmanship at Reasonable Prices. 
Address CAMPBELL MACHINE CO., 
PAWTUCKET, R. I. 










BRADLEY'S vemice 
HELVE 
HAMMER 


Combines all the 

a best elements es- 
P sential in a first- 
class Hammer. 

r Has more good 

points, does 

more and 

better work 


















; = pairs 
any other Hammer inthe World. 
Bradley’s HEATING FORGES 
RRS 9 natn IE ES TESTIS 
Established With a manufac- 
1832 turing experience 
\ of over half 
acentury, we 
recommend 
these machines 
to be the best, 
simplest, most 
durable and 


Pat. Aug. 30, 1887 | combining all 


the essential 
For hard coal or coke. 
Indispensable in all 4s elements. 
shops to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production, 


BRADLEY & CO.. Syracuse, N.Y. 


ONE HALF TIME ~* 


Y andLABOR saved by using 

thissolid, strong, durable, 

firm bold, ry, ick-working 

Lever (Not Serew) Vise. Hasimprov- 

ed Taper Pipe and other attachments. 

Sold by thetrade. Send forcircular, 

TOWER & LYON, 

95 Ch»mbers Street, New York. 
Successors to MELVIN STEPHENS. 


Iron Castings for Dies, 
From A specialty, at 


Manufacturers’ 
own patterns Tron Foundry 
f of 




























Ree SO ee 


T. SHRIVE & CoO., 
333 EAST S6th ST., N. Y. CITY. 


Castings with nice surface and fine detail, for 
manufacturers of Silver Ware, Cane and Umbrella 
Handles, &c., &c. For information address as above. 





THE HUSSEY RE-HEATER 


RE-HEATS EXHAUST STEAM. 








Super-Heats Live Steam, 


Heats Air or Water 
WITHOUT COST. 


The Hussey Re-Heater and Steam Plant, 


IMPROVEMENT Co. 





THE DEANE STEAM PUMP (0., 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 
St. Louis, 


Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 
SEND FOR CATALOGUE, 





MACHINE TOOLS ON HAND FOR IMMEDIATE DELIVERY. 


15in., 24in. and 25in. Pillar Shapers, 


10in., 16in. and 22in. Planers. 


hand. 


THE HENDEY 


15in. and 20in. Traverse Shapers. 


18in. x 6, 8, 10 or 12ft. Engine Lathes, (New 
Pattern.) 10, 12 and 15in. Speed Lathes. 
Also our Forming Lathe for special brass work. 


Larger size Planers at short notice, 
A few 2d hand tools also on 


MACHINE CoO., 
TORRINGTON, CONN. 





The finest stock known for 


small taps, reamers, punches 
jewelers’ tools, watch ¢ an 
clock parts, &e. These yods 
work freely, harden without 
cracking at low heat, and are 
Gh cxact in size to micrometric 


measurement. 


All regular sizes from .013'to 114” diameter in 12” and 36” lengths. Other sizes to order. 
MILLER, METCALF & PARKIN, CRESCENT STEEL WORKS, 


CHICAGO, ILL. 


PITTSBURGH, PA, 


NEW YORK, N. Y. 








Saws. 





Sebastian, May & Co,’s Improved Screw Cutting 


vot a0 LAT HES rome 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ Tools and Supplies. 
on trial, Catalogue mailed on application. 


167 West Second Street, 


OUR NEW 18 in. POWER ENCINE LATHE IS NOW READY 





Lathes 


CINCINNATI, O. 





RICE’S PATENT 
Feed-Water Heater and Purifier, 


Combined with PUMP, 


After 10 years’ 
existence is still 
unequalled for 
durability,  effi- 
ciency and econ- 
omy. Manufac- 
turers should 
carefully inquire 
whether their 
motive power is 
generated with 
all possible econ- 
omy. Investi- 
gation costs but 
little time and 
will be very re 
munerative. 


SEND FOR DESCRIPTIVE PAMPHLET. 
Frank M. Clarkson, Detroit, Mich. 
American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 











Crescent Gauge. 


JAS. A TAYLOR & CO. 





FOR SAL Victor Colliau No. 8 Improved Cu- 
» pola. Having been delivered too 
late to set up for a special contract, we offer the 
above very cheap F. O. B. our works. 
Dimensions as follows: Height over all, 32 feet. 
Drum, 84’'x8’. Stock, 60'’x19’, 8”. Tap spout, 5’ from 
ound line; bottom of charging door to top of 
rum, 6’, 5’’; lines up 46’ inside, to run 8 tons per 


Todd Pulley & Shafting Works, 
East St. Louis, Ill. 








8. D. Baewen Gent Manager. 15 Cortlandt St, N, Y. 
that ing 4 Screw Cut- 
Foot Lathe ting Auto- 


Swings 
9x25 in. 
estimator sates sat Aint TA AR A 


Scroll Saws, Eat 
Circular 


matic Cross 
Feed, etc. 





Catalogue 
‘ree 





of all our 














; Saws, Lathes 
ey = Mortisers. 


Seneca Falls Mfg. Co 687 Water St., Seneca Falls, N.Y, 


Machinery 














GEO. F. BLAKE MANF’G. CO. 


eee’ AD 05 & 07 LIBERTY ST., 
NEW YORK. 


can eee ENGINES A 


iG UILDERS Ee VERY VARIETY 
OF OF 










tweursen @@ ataren 


111 FEDERAL ST., 
BOSTON. 





SPECIALTY 





COPELAND OIL-BURNING STEAM ENGINE 


Water, Steam, Fire. Entirely 
and reliably AUTOMATIC. 
No engineer required. 
Consumes about one-third 
as much oil as other oil- 
burning engines. Weight of 
2H. P. engine, 100 pounds. 


Northrop Mfg Co., 
117-121 N. Front Street. 
CAMDEN, N. J. 


General Agents: 
Penna.: 









KrirK Brown 


Chicago: 
CoPELAND S. E. Co., 
199 S. Clark St. 
St. Louis: 
w» M.M. Buck & Co, 


18 S. Broad St., Phila. 


TA a IT FOR SAW MILLS, 
A E FOUNDRIES AND 
MACHINE SHOPS. 


EMERY WHEELS and 
CRINDING MACHINES! For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE 6O., PA. 


Oy Hh A, ROGERS, 19 John, HY 
INION STONE COMPANY, 


88 & 40 HAWLEY ST., 36 JOHN ST., 
BOSTON, MASS. NEW YORK. 















AS.CONAN TT . 


D. CRINDING MACHINE. 


114 in. Steel Arbor. Takes Emery or Corundum 
Wheels to 20” diameter. Of this style we have six 
sizes, to suit different classes of work, from %"’ to 
24% = Arbor. 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


J. wvke &co., TWIST DRILL GAUGE. 


Fine Machinists’ Tools—E. Boston, Mass—Send for (ircular 
—TH E— 


Binghampton Water Motor. 








Simplest 


Moti No Dirt, 
= No Noise. 
Power 
Obtainable. No Bagineee. 





From 8 Horse-Power Down. 


COOKE & CO., 


| 22 Cortlandt Street, New York, 
Send for Price List, mentioning this paper. 











BETTS MACHINE COMPANY, 
WILMINGTON, DEL., 
MAKERS OF 


Metal-workin Machine Tools 


OF SUPERIOR QUALITY, 


FOR USE IN 


MACHINE AND RAILWAY SHOPS. 











ete 








CLEVELAND TWIST DRILL Co. 
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NICHOLSON FILE COMPANY REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 
id a No. INCH. PRICE, No. INCH. PRIOR 
PROVIDENCE, R. I. “yfen~ | ee ae Be te 
eS “a === om - ee ig. yh =" 34 nt 
Files and Rasps, B83 boot Boop eB 
OF EVERY VARIETY, INCLUDING THEIR sa a he me ae ye 
Be ndiases 1%.... 1.10 17....5'%.... 4.00 
a Bo. Sedieghc tab eee ee 
EXTRA FINE. Cc. W. LeCOUNT, South Norwalk, Conn. 
MARK, 


FOR FINE T00L MARERS, JEWELERS, SILVERSMITHS, WATCHNARERS, ETC, 
THE “VOLUNTEER” 


UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 
For Stationary Enginesand Pumps 



















e ofall kinds. Lubricators for Sin- 
. gle or Double Connection. 
. PRICE LIST. 
2 1 a gts 1 2 3 
Price........- | $10.00 | $12.00| $15.00 
@-w Capacity ......| tpt. | pt. 2 pt. 








NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS. 











Established in 1874, 24 and 26 West Street, Cleveland, 0. 


101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 











THE VOLKER & FELTHOUSEN MFG.CO.  )fibamm 
nth ii MANUFACTURERS OF) | Factory 
BUFFALO DUPLEX STEAM) PUMPS. para 
i CHU BIDS BAMIECHANI LSS) BU REALOINDY, by 


A. Aller, New York; 8. C. Nightingale & Childs, Boston; Hi I. 
Y, Snell, Philadelphia; Thos. J. Bell & Co., Cincinnati; Shaw, Ken- 
dall & Co., Toledo; The George Worthington Co., Cleveland; 
Goulds & Austin, Chicago; Kennedy & erce Machinery Co., 
Denver, Col; sheriff & Ashworth, itteburgh. Pa.; Jos. Baur, 
Manistee, Mich.; Jas. Jenks & Co., Detroit; Wickes Bros., East 
Saginaw : Adolph Leitelt, Grand Rapids; E. F. Osborne & Co., St. 
Paul, Minn.; Rundle, Spence & Co., Milwaukee: Joshua Hendy 
Machine Works, San Francisco; Flynn & Emrich, Baltimore: 
Forbes, Liddell & Co., Montgomery, Ala ; Bailey & Lebby, Charles- 
ton, S.C.: Pond Engineering Co., St. Louis and Kansas City; 
O. B. Goodwin, Norfolk, Va.; Columbus Supply Co., Columbus, O. 
C.S. Leeds & Co., Minneapolis; H. D. Coleman. New Orleans. 


WHAT USERS THINK OF THE 


Hall i. 


We have been using your steam pump, and it has given 

















Duplex 








site Ca A LEA 





us entire satisfaction, and don’t desire anything better. 

















HALL | FORD, COX & CO., Fairmount, Md. | 91 LIBERTY 
STEAM | 
We fee! that it is due you to say that we are using one | STREET, 
PUMP CO., | of your steam duplex pumps for running or driving our oil | NEW YORE 
presses, and with much satisfaction. If we had occasion | a 
| for another pump, would order one just like it. } 
St eam ___ GULF CITY OIL MILLS. Mobile. Ala. | 

















ROOTS’ 
Force Blast Rotary Blower 


FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


i + 


SLOW SPEED. 
POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 
P. H. & F. MW. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


8.5. TOWNSEND, Gen, Agt. 99 Cortlandt St. 
COOKE & C0., Selling Agts. NEW YORE. 


In Writing. Please Mention This Paper. 


BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 
PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & CO. 


(Formerly of Beau 
dry’s Upright Power 
Hammer,) 

.. Sele Manufacturers. 
= Also manufacturers of 
HARD COAL HEAT- 
ING FORGES, 


Room 4, MASON B’DG, 
70 KILBY ST., 
Boston, Mass, 














Wholly Preventable and Controllable. 


STEAM BOILER 
EXPLOSIONS 


IN THEORY AND PRACTICE. 
By R, H. THURSTON, M.A., Doc. Enc. 


SOME OF CONTENTS : 

Causes of Explosion—Preventives—Emergencies— Low 
Water and Consequences—Management—Safety—In- 
crustation—Experimental Investigations, etc., etc. 

WITH MANY FINE ILLUSTRATIONS. 
12mo, cloth, $1.50. 

** This work ought to be in the hands of every steam- 
user, and ifits directions are heeded, boiler explosions 
will become rare.’’—Ratlroad Engineering Fournal, 

“€ Prof. Thurston has given us, under the above caption, 
a work as useful as it is interesting.’’-—Am, Engineer. 


JOHN WILEY & SONS, 
15 Astor Place, New York, 
Mailed and Prepaid on Receipt of the Price. 


x*4 Our New Catalogue for 1888, free by Mail to Order. 





PARK MFG. Co. 


MANUFACTURERS OF 





34 
Beach 
Street, 
Boston, 


waTsa Mass. 
The Park Injector, 


EJECTORS anp JET APPARATUS. 


PEED TO BOILER 







“LITTLE 
GIANT.” 


RUE 








= CATALOSUES 


MACHINE TOOLS. 


Special or General, any size, for the manufacture of 
Ordnance, Locomotive, Marine and Stationai Engines, 
Ships’ Boilers, &c., supplied to many leading s in the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England. 


DRILLING MACHINES. 


ALL STYLES WITH 
Latest Designs and Improvements. 
For cuts and prices address, 


BICKFORD DRILL CO., 


Front & Pike Sts., Cincinnati, 0. 





INJHCTOR, 


For Feeding ai] Steam Boilers. 


RUE’S EJECTOR, 


Pim ap |_| Superior to all others for Raising and Forcing Water and other 


Liquids. 


RMR’ G. CO., PHILA., PA. 


FREE. 








MANUFACTURED BY 


THE M. T. DAVIDSON IMPROVED STEAM PUMP 
Davison Steam Pump Company. 





wR BEST PUMP “tis 








: PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 5: OLIVER STREET, BOSTON, MASS. 





J e 






=e _ 
Qa 


Fitchburg Machine Works, 


Manufacturers of 


Metal-working Machinery. 
18 to 21 Main Street, 
FITCHBURC, MASS. 


Nos. 








Send for Catalogue E. 





Britain. Over 150,000 sol 
sales. 
ors of Vesse 


all requirements. 
mechanics. 


GEO. VAN 





233 West Street, New York City, 


SOLE AMERICAN LICENSEE AND MANUFACTURER. 
eS Illustrated Pamphlets on Application. 4&3 


BAILEY’S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water. 


Highly recommended by the chief Boiler Insurance Companies of Great 
in Europe since first introduced, with increasing 
Bighiy recommended also by the U. 8. Board of Supervising Inspect- 
s at Washington, D. C.; L 

other eminent expert engineers, as superior to any now in use, and filling 
Highly recommended also by a number of master 


by Prof. R. H. Thurston, and many 


WAGENEN, 








BITES = FLEXIBLE = METALLIC FILLET 


For use of Pattern Makers and Architects. 
HOWARD WHITE, 44 N, 4th ST., 








PHILA., 
“ae Sra Caen 
; 4 na for 

“d 4 go 

Samples, 





BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 
IRVIN VAN WIE, Prop., 
SYRACUSE, - N.Y. 

VERTICAL 


Horizontal & Suction Pumps. 


Capacity 100 to 40,000 gals. per minute. 
Sand Pumping Outfits a Specialty. 


Sterling Emery Wheel Co., 


——L. BEST, Manager,——~— 
MANUFACTURERS, 
22 Warren Street, New York. 








Our Wheels for Machine Shop 
Work and Tool Grinding 
superior to all others. 





HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers. 
810 Walnut St., Philadelphia. 
tarOur Ni d Revised Catal Practi . 
tific Books, #0. pages, 8vo., ee pf ae Sh ns on a4 
Circulars, the whole covering every branch of Science appuse 

any 


to the Arts, sent free and free of postage to 
part of the world who will furnish his ostream ay 


NEW SELF-SETTING PLANE. 


ASK YOUR DEALER FOR IT. WA 


fa 








Sample sent as per Circular, 








WANTED-000 More Tool Avents 


In machine shops south and west 
of Penn. Outfit free. Samples 10c. 


E.H. Ranpat & Co..154 Lake St..CHicaGo.ILL. 


ORTHINCTON 
PUMPING 
MACHINER 


Henry R. WORTHINGTON, 


NEW YORK, 


Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 
San Francisco. 
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A PHOTOCRAPH OF A 


6H. P. HARRISON SAFETY BOILER 


WILL BE MAILED TO ANY ONE INTERESTED IN 


safe and Economical Steam Plants of Small Capacity. 


Address, Germantown Junction, Philadelphia, Penna. 


WESTCOTE CHUCK (t., Formerly Oneida Steam Engine & Foundry Co, ONEIDA, Il Y, 


Manufacturers of ar kinds i! Lathe and Drill 











roll Combination 3 or 4 


Se: 
| Jawed. Jaws reversible. 
Diameter. Capacity. 
49-16 in. 51-2 in. 
-2 in. 8 in. 
01- 12 


oe 
i 





'@TEA 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 30 Cortlandt St., NEW YORK. 








This System of Feed Water Heater Is the Best FINISHED 
LOWE HEXAGON NUTS. 
HEATER ACCURATE to GAUGE. 

on the system. Orders Promptly Filled. 




















353 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER. |_ 





71-2 

101-8 in. in, 
131-4 in. 15 in. 
| 16 n. 18 in. 
SEND | 181-2 in. 2112 in 

| 211-4 in. 26 i 
FOR . | 2 in. 30 in 
| 30 n. 3 = 

36 in. 


WESTCOTT’S PATENT. 





THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit 

20,000 Horse Power 
sold. Prices low. Sat- 
isfaction universal, 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


HORTON CHUCKS ! 


UNIVERSAL CHUCKS, both 8 and 
4 Jaw, from 4” to 42”. 


COMBINATION CHUCKS, both 8 
and 4 Jaw, from 6” to 42”. 


IMPROVED 4 JAW INDEPEND- 
ENT CHUCKS, from 4” to 80”. 


, ya WHEEL CHUCKS, from 24” 
oO Ud 


CUTTING-OFF MACHINE 
CHUCKS, from 4” to 24”. 


FULL LINE of 2 Jaw Chucks. 
“@ Send for Illustrated Price List. 


THE E. HORTON & SON 60., 


WINDSOR LOCKS, CONN., U. 8. A. 








MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. ie Wy fw \baW Bree We om. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 








SMOOTH 


UNIVERSAL. INSIDE & OUT, 


INDEPENDENT: 
ECCENTRIC 


fe Lay =n 


IN STRENGTH, 
ACCURACY 
SIMPLICITY OF 


GLOBE ond pre PULLEYCO. 
¢ F'R'D BY THE gall S CONSTRUCTION. 


Covington, Ky. 
focesons! mpacecarasoove |] W, DENNIS, 14 West Seneca = 


MAILED ON APPLI- BU Pram, % N. Y. 


CATION. 






No more trouble with Loose Pulleys. 
ORMSBY’S PATENT SELF-LUBRI- 
CATED PULLEY BEARING settles the 
business. Can be used on old ornew 
@ shafts, and in le tion. Send 
for circular and p 






















Has Straight Tubes 
THE WATER. 
zquat To ANY |WILMINGTON, = - DELAWARE. 
Surface and 
Wear the Longest. ; ere 
Fe otter = FLUX. 
; Bridgeport, Conn. " -— ; 
Agents, TEE POND ENoINEEEING couPANT, | Evansville Spar Mining Go., Evansville, Ind. 
= 
STEAM 
fig. Constant circulation of water 
Material and wor! 
number in use. 
Sole Manufacturers, 
Conshohocken, Penn. 
65 and 67 Oliver Street, Boston, Mass., 
MANUFACTURERS OF 
=) et ml CONDENSERS, FILTERS, EXPANSION JOINTS, 
jin  Radiators-and Water Purifying Plants for Steam Boilers. 


canes" TRUMP BROS. M'CH CO, 
BridgeportBoiler Works, SEND FOR LIST - USERS. 

= The Bate cevenaror 

fe eek eee 

WM. T. BATE & SON, 

. THE WAINWRIGHT MAN’F’G CO., 

1 Corrugated Tati, Feed Water Hear, 











wh eee eat 
eRY DESCRIPT 
$ OF Ate TD i 


eee: A IMMEDIATE ‘DELIVERY. 
BEST CHARCOAL IRON STANDARD 


Lap-welded me TUBES 


SYRACUSE TUBE CO., SYRACUSE, N. Y. 














cee Zi anne alVa 


Section of Copper-Wire-Sewed Light Double Belting. specially adante ted to use on cone 
palleysand other hard places. Manufactured by the PACE BELTING CO., Concord, 

H. Also manufacturers of Staple and Special Grades of Leather Belting, the 
ae “PATNA BRAND”? Lacing, aud the ‘HERCULES’? Lacing. Send for Catalogue No. 6, 


Pati 
ECONOMICAL STEAM BOILERS Wicd Years with the Indicator.”— 


A SPECIALTY. 2 vols 88.00. By Txos. Pray, JR., C. & C. E. 


comp » 708 Pond Eugineering Co. Sr, pou. gay sold. na wey 


STEEL BALLS : , 


Box 2728, Boston, Mass. 
FOR ANTI -FRICTION BEARINGS, Almond Dri] Chuck, 


F BEST CAST STEEL. 
HARDENED GROUND & BURNISHED. nl Sold at all Machinists’ 
— Supply Stores. 


8-16" to 8’ Diameter. 
T. R. ALMOND, 


Samples and prices on application. 
83 & 85 Washington 8t., 

















“CUSHMAN” CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer's, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 
Parties manufacturing counters © ts will find it 


THOS. H. DALLETT & 00. to thir advantage to secure shop rights. 

1305 Buttonwood Street CuPaL WATER JACKETED— 
PHILADELPHIA, PA. iP LA FU RNACE 
Portable Drills, 

Hand Drills, € Water Yacketed Cupe 

Boiler Shell Drills, castings with aisaving 

Light Drill Presses, * and 10 per 
Special Machinery. 
SEND FOR CATALOGUE. 





E i ’ 
Single Cord Locking Belt Shifter. 
It has but one cord to pull one way. 

Always locked when not shiftin 



















= PAT. | PENDING 


(tim 
u ee 





i ct. of a sav- 
> ing in metal 
. and feel. It 





“is especially 
adapted for 
the use of 
stove, brass 


* b geaeet Se M . od ; 
’ Tlneeeacce tee < ‘ 
a2 AY gage ay cana cae 0 and iron 
OUR CATALOGUE f TOOLS Se founders, 
i = also for the 
NEV tieatment of phosphor-bronze, copper and bell 


metal. It isso constructed that by the addition of 

14g per cent. of aluminum a steel casting can be 
roduced. It requires little, if any, repairs, and the 
ottom need not be dropped for months. Estimates 

furnished for portable reduction works for the 

smelting of gold, silver, lead or copper ore. Assay- 
ing and analyzin promptly attended to by the 

| eh of chemin, roe Ko pie egg] is solicited. 

trated cata 


The HARTSFELD FURNACE CO, ikaaeiety's, 


Emery Wheel 
Surfacing Machine. 








And Supplies sent free t. any address on peerips of Ten 
Cents iu stamps for — 


CHAS. A STRELINGER & CO., Sve Detroit, Mich 


W.C. YOUNG & CO. "noms 
p PREne Lathes, Hand Lathes, 


kOoT POWER LATHES, SLIDE RESTS, Etc. 











ESTABLISHED 1853. 


HOWSON & HOWSON ty 


ve solid 
that it 











F 
ee SEs 
Counsellors at Law Solicitors of Patents A 
Philadelphia Offices : 119 South Fourth Street | 3% 
New York : Potter Building, 38 Park Row gap 
Washington, D.C. : 915 F. Street eon 
ans ) 
for re * ad 
BEST SYSTEM PUNCHING mow AND sveL| 24°5°3 a | 
| SneaTa arn EECA é s 
sec eegy © 
iii 8 ass 3 " 
RED R Sh eS 
ig Et to, 
FOR BOILERS Qe SPRINGFIELD GLUE AND EMERY WHEEL co., 


SPRINGFIELD, MASS. 





Hodgson’ S Eccentric Mandrel. 


DESIGNED FOR UICKLY AND CHEAPLY TURNING 
UP LOCOMOTIVE JCCENTRICS AND OTHER 
ECCENTRIC WORK OF A SIMILAR KIND. 

m\\, IT IS EASILY SET AND WILL BE 
-y FOUND VERY CONVENIENT. 


PEDRICHK & AYER, 








SIMONDS ROLLING-MACHINE CO. 
FITCHBURQ, MASS. Brooklyn, N. ¥. 








1025 HAMILTON STREET, - - PHILADELPHIA, PA. 


& 


MRR 











oe ony 











Arr 21, 1888 AMERICAN 


MACHINIST 


13 








MORSE TWIST DRILL AND MACHINE COMPANY, New Bedtord, mass. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS 4 AND SPECIAL TOOLS TO ORDER. 


CURTIS & CURTIS, 





Successors to FORBES & CURTIS, 
= eg om eh aaa DEMAND THIS\PUMP 
The Forbes Pat, Die Stock, | 7 =arueaaas OR WRITE 


DEALER. ~*_ TO. US FOR PRICES. 


Van BPuZEN’sS PATENT 


7) VAN DI UyAaN os Tir T. 


SOLE -MAKERS 
ma Oot yy sae © —— 


Pipe aay on ong eo 


A portable sue aguee 
ing Eachine -¥ one heagion 


can with ease oy be a de 
Mm, inch diam. No vise is required. 


Sendfor Dlustrated Genalenen, 


M ACHINER ye 
For Reducing & Pointing Wire 





Especiatty Apvapteo to Pointing Wire 
Rops ano Wire ror Drawina. 

For Machines or information, address 

the manufacturer, 


S. W. COODYEAR, Waterbury, Ct. 
SOLDERIN 


Steel 
may be done without 
causing R U ST 
by using our Non-Corrosive Soldering Fluid. 
Sample Bottle, weepel, Ne 10 Cents. For sale 
y 





Iron and 


alers. 
STERLING ELLIOTT, NEWTON, MASS. 





NGINE Lathes, Hand Lathes, Foot Lathes, U; ht 
and achines. Agents, MANN ~ “sdicwind 
MOORE, 111 ERTY STREET, 


We are making a specialty of 


14 Inch ENGINE LATHES; 
And are selling them at such very low iz 
prices is ee bg Poverty ze 

en can ator uy them. ; 
a sleep another night until | . MACHINIST $ SCALES, 


you write us for Phototypes and| PATENT END GRADUATION. 


i We Invite Comparison for A with all oth 
Prices. 8. Ashton Hand Mfg. Co, EVERY eu een, ce FoR ust. i 


Toughkenamon, Pa.’ COFFIN & LEIGHTON, SYRACUSE, N. Y. 





corriateicuton D syRAcusE.NY 3 











For Pressure and Vacuum Gauges of every 
description, Exhaust Steam, and other in- 
jectors, Address, 

SCHAFFER & BUDENBERC, 
40 John Street, New York. 











New and Iimprowed 


17 ENGINE LATHES. 


FOR IMMEDIATE DELIVERY. 





8th and EVANS STS., CINCINNATI, O. 


=a NEW- vid MANUF’G CO, 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 

Slotters, 
Etc. 





BORING AND TURNING MILLS. fi meh 


LATHES PLANERS DRILL PRESSES 
F.P.MICHEL ROCHESTER N.Y. 


L. W. Pond Machine Go. 


Manufacturers cf and 
Dealers | in 








Belt Shifter, pat 
ented Nov. 2, ~ 


(40 Union St. i 
Worcester, 2 
Mass. 


PRIGHT 
(JF 






















x1Gt T Oe ey al 
20-23-25-28-32- e RILLS 
(SURRIER A SNYDER 


oaK WORCESTER, MASS 
“Ech oe ’ Hand Pipe- Cutting ‘Machines. | 


No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion, Cuts and screws pipes 
¥Y%, to 2-inch, Easily carried 
about. 


- DIXON’S 
==INDIA== 


SILVER LEAD 


Joseph Dixon Crucible Co. 























“ECLIPSE” Nos. 2 and 3. 
These are powerful and most JERSEY CITY, N. J. 
eficient 


machines 
Jor cutting '"% 
large 

PIPES, with which one man can 
easily cut off and thread 6-inch sue. 

Vo. 2 Cuts and Screws 2¥% to 

No. ae «2% to 

it will pay you to write us = 

rticulars. 

PANCOAST & MAULE. 

(Mention this paper.) Philadel, shia. 
Ba We also build Power Machines. 








William Barker & Co. | 


Manufacturers of 
IRON AND BRASS 
WORKING 


MACHINERY! 


140 & 142 E. Sixth Street, 
N'r Culvert, Cincinnati, 0. 


Send for circulars and 
prices. 





~ UI Na lean 
STEEL WIRE OF 27 DESERT ON 


eTell| SDDING 












THE PATENT WHEEL PIPE 


plicity with strength and lightness. 
instead of sliding motion. 


surfaces are of tool steel. hardened 


D. SAUNDERS SONS, 


Steam & ee Fitters Hand Tools, ¢ 


Easily adapted to various sizes of pipe. 
© loose parts to become detached and mislaid. All wearing 
Tess friction of parts than anv other nine-cutter made 


Yonkers, N.Y. 
MANUFACTURERS OF 
Pipe Cutting, 


THREADING, 


| Toypag Mb 


CUTTER shown in the cut combines sim- 
Rolling 

















L. , STARRETT, 




















[a Tumbling Barrels. 


o> Henderson Bros. 


2 MANUFACTURERS, 
WATERBURY, CT. 























Cutting from 3-8 in. 


Single & Antomatic Boltcutters, 


—~S Also Separate Heads and Dies. 
, Send for Catalogues and Discounts. 


y Agents, Manning, Maxwell & Moore, New eee 


Manufacturer of = 
Fi NE TOOLS | ss SEND FOR CIRCULAR. 
t s. 
SEND FOR FULL LIST. S seme 
| OS ‘ANN ST. # New Yor«: 
ji MACHINERY © (0, 
CLEVELAND, OH10. 
Manufacturers of 
“ACME”? 






. 6, 
PAT. DEC, 4, 1883. 


to 6 in. diameter. PAT. AUG. 26, 1886 





CYLINDER SIGHT 
FEED CUPS, 
on eee ier 





PATENT 


OILERS, «se 





Valves for Stationa 


y J. E. LONERGAN & 








ry, Marine and coves Boilers, 
Manufactured by 


C0., Brass Founders & Finishers, 





211 RACE ST., PHILADELPHIA, PA. 





U. BAIR 


STURTEVAN 





D MACHINERY Co. 


Pittsburgh, Pa. 


MACHINISTS’ 
Pattern Makers’ Tools. 





TOOLS AND SUPPLIES. 


Boiler Makers’ Tools. 
T BLOWERS AND EXHAUST FANS. 














The Lightest, Strongest, 
Most Durable, Easiest 
. Working, and in every way 
THE BEST 


Portable Forge Made, 
=» Buffalo Forge Co., 


BUFFALO,N. Y¥. 








Friction Driven 
Center Grinder. 
A neat, simple and cheap tool 
to true up centers, will d 
@\ centers up quicker than the 
can be annealed, turned ros | 
iene will go on any size 
lathe without any adjustment. 
Send for descriptive circular 
ENERGY M’F’Q CO. 
1115 to 1123 S. 15th Street, 
PHILADELPHIA, PA. 





SEND FOR CATALOCUE, 


ORCESTER MACHINE SCREW CO. 








’P. BLAISDELL & £0. 


Machinists shinist Tool 


WORCESTER, MASS. 





THE 
Association of Engineers 


oF 
WAYS AND COMMUNICATION, 
oF 
=. ae RUSSIA. 


specicl eo paocpon od 
nna otiations on a 
pag areas, a heavy bi pag 4 
merican Manufact- 
urers, Inventors and rsof rail b branches to pte peremaane 
in the permanent exhibition rar tt. Petersburg wit 
prospects of doing a profitable business. 


GENERAL AGENT FOR AMERICA, 
A. WARSCHAWSKY, 
14 Dey St., N. Y. 


NX HUGO BILGRAM, 
~ 4140 N. 12th St., Phila. Pa. 
. Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
Work. 





©. O. Box 8,548. 













Bevel Gears cut theoret- 
ically Correct. 


a SHAPING MACHINES 


FOR HAND AND POWER, 
6’, 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


GAGE MACHINE WORKS, 


Waterford, N.Y. 


Manuf'r’s of 


— "FOX TURRET 


AND 


Lt oad | SpeedLathes 


AND 


om 2 Brass Finisher’s 



























Blake, Dean Pump Co’s, and 
oe 


A STEAM PUMP GOVERNOR 


Is indispensable on Vacuum Pumps, Water Works Pumps, 
etc. Ours has long been used by the Worthington, Knowles, 
a 


the Sugar Refineries of the 


MASON RECULATOR CO., Boston. 





















14 


AMERICAN 








MACHINIST 








WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power S 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission Ay 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting ge of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


I{NJEOTORS for ALL OONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Ti LAG ACNE ro 


Double, Single. Angle- 
va i 
“i 


| 
Ys 


Twin, Boiler, Spacing, 







Gate, Multiple, Belt an 
Steam-Driven 


Punches and Shears 


s Power Cushioned Hammer. 





Send for New Yew Catalogue. © =F 


PHOSPHOR-BRONZE. 
INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 





W7 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


512 ARCH ST. PHILADELPHIA PaA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
» BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PaTenTs. 


THE BECKETT & MCDOWELL MFG GO. 


ARLINCTON, N. J. S. A. BeckeTT, GEN’L MANAGER. 


IRON FOUNDERS AND MACHINISTS, 
MANUFACTURERS OF 


Steam Engines and General Machinery, Specialties: Ore-Crushing Machinery, Stamp 
Mills and Mining Hoists. 


Having Extensive Foundry Capacity, we are prepared to contract for regular 
supply of Machinery Castings, 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 


Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, ‘Pure Carbon Bronze.” 


CARBON BRONZE CO. 


SOLE MANUFACTURERS, 


88 WATERST., PITTSBURGH, PA. 
CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


ND for Illustrated Price List of Fine Tools, 


Pheipho bom é, 














nT 


E 
U | lV E RSA L RA B) IA L Y S manufactured by Standard Tool Co., Athol, Mass. 















RADIAL DRILLING MACHINE 


= = THREE DESIGNS. SIX SIZES 
' EMBODY ALL DESIRABLE FEATURES 


ae _ PRICES $490 208 UPWARD 
oe UNIVERSAL RADIAL DRIL 


DECKS P&T! DROP PRESS. 


BEECHER & PECK, CONN, 


DROP FORGINGS oa sec 


BEECHER & PECK, NEW HAVEN CONN. 








Any Tool we make will be sent by sash or express to 
any address, all charges prepaid, on receipt of price, 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


BAKER'S COMMON 
SENSE OIL FILTER. 


Is the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 
is visible, and any ordinary 
man can operate it success= 
fully. It will pay for itself the 
‘yee, first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, etc., 
etc. Manufactured and for sale 
by CHAS. F. BAKER, 


223 Third Ave., S, E., MINNEAPOLIS, MINN. 


SEES E10 HNGINE BUILDERS 


3 0; 
seat D'rcnine 
Excavators, MACHINES, 





—— i 


Powell Planer Go. 
Manfrs, IRON PLANERS, 


Worcester, Mass. 





erricks, 


Etc., Etc. We now make a 


HORIZONTAL DRILLING 
and BORING MACHINE, 


The best tool of its kind, and we invite you 
to send to us for photograph and price. 








| NEWARK, N. J. 


—CGOMBEI NATION PREDGB. —_ 








Southwark Foundry and Machine Company, 


Engineers, Machinists and Boiler Makers, 


WASHINGTON AVENUE AND FIFTH ST., - PHILADELPHIA. 
——SOLE MAKERS OF—— 


-PORTER-ALLEN AUTOMATIC ENGINE. 


——ALSO MANUFACTURERS OF—— 


BLOWING ENGINES, REVERSING ENGINES, STEEL AND 
HYDRAULIC MACHINERY, BOILERS, TANKS, ETC. 


Steam Hammers, Centrifugal Pumps and Gas Apparatus. 


INQUIRIES SOLICITED. 








BEMENT, MILES & COQO., 


PHILADELPHIA, PA. 
—— BUILDERS OF—— 


| METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Etc. 


THE OPEN-SIDE TRON PLANTERS. 


For Accuracy and Dispatch in the performance of the 
regular line of planer work, these tools are guar- 
anteed to be unexcelled by the ordinary 
style of planers of the very best makes. 


For a large class of the Extra Wide and Heavy Work, 
requiring the Large and Costly Planers of the regular type, 
the Open-Side Planers are invaluable. 

The Sellers Spiral Planer Motion is employed on 
these planers. 


DETRICK & HARVEY, Manufacturers, 


” Price, phototypes, etc., on application. BALTIMORE, MD. 

















RICE nicl baal CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 





Gold Medal Cineinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, WNW. 


GOLD MEDAL 


Awarded the Waterhouse System of Electric Light- 
ing at Mechanics’ Fair, Boston, December, 1887. 

We positively claim an improvement in Electric 
Lighting. INVESTIGATION INVITED. 


ARC LIGHTING. INCANDESCENT LIGHTING. 


THE WATERHOUSE 


ELECTRIC AND MANUFACTURING CO., 
FACTORY, COLT’S WEST ARMORY, HARTFORD, CONN. 











BOILER EXPLOSIONS and 
damage from too little and too much 


The Newark Machine Tool Works, 


HYDROSTATIC MACHINERY 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


{ ) Vault Elevators, 
&e. &e. 









a | ii | | 
AN 2 umn” 
d i= Ml : 


Watson & Stillman, 


204-210 F. 43dS8t.. N.Y- 





x : ODA 


4 THEBEST 


PREMIUM. AT: EVERY -EXPOSITION 
— CATA LOGUES-ON-APPLICATION —- 


“Ty 4-) S 
OINTERS 


BOLP# 
28M Feb UPSETTERS 
— CARRIAGE: BOLT-MACIIINERY < 


HOT & cow “AUTOMATIC NUT & WASHER-TAPPERS-0F- EVERY STYLE 
WIRE: NAIL: MACHINES 


THE ONLY SPECIALISTS 


FURNISHING:COMPL ETE: PLANTS 


_—— INTHE .U.S. =: 








water can be obviated, = securing 
economical results, by the RE- 

LIANCE SAFETY ‘WATER COLUMNS. 

Warranted and sold by Boiler Makers 

and Dealers penereiiy. 

G&S Send for Illustrated Price List. 


RELIANCE GAUGE C0., « 
27 EUCLID AVENUE, 
LEVELAND, OHIO, 











Ane ATJONAL MACHINERY © 








KORTING GAS 
ENGINE. 


l to 100 Horse Power. 

_~“ The Korting 
Gas Engine 
is placed upon 
its merits and 
under full guar. 
antee to every 
purchaser. 


CATALOQUES on 
APPLICATION. 


®  KORTING GAS 
> HNGNE 00, 


LIMITED. 
60 BARCLAY STREET, 


NEW YORK. 
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. NEW Ll BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 IL.P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most, 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12to0100H.P. for driving Dynamo Machines a@ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 


301 TELEPHONE BUILDING, 4 N. W. ROBINSON, cor. Clinton & Jackson Sts,, Chicago, Ill, 
18 CORTLANDT STREET, N.Y. { ROBINSON & CARY, St. Paul, Minn, 


EO A 





LAA 
SALES AGENTS : VW, 1, SIMPSON, 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 





THE ALBANY STEAM TRAP C0.’S 


BUCKET AND GRAVITATING 


TRAPS. 


oF Automatically drain the water of 
<aX@ condensation irom HEATING COILS 
and return it to the boilers, whether 















the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
purposes, Send also for Circulars of 
—2 Blessing's Renewable-Seat Stop and 

= Check Valves, Pump Governors, and 
Water Circulator and Purifier. 


— Klbany Steam Trap Co.4n?427 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 60., 


88d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 


To Consume 25 to 75 
Per Cent. Less Gas than cul 


j Gravitating 





Other Gas Engine doing 
the same work. 


= GUARANTEED 





LODGE. DAVIS & CO. 
CINCINNATI, 
OHIO. 


ee 17” Engine Lathes for tool rooms a } 
specialty. Every lathe complete withtaper ||_ 
attachment. Compound rest, 1 5-16” hole | 
in spindle, etc. 














= — MANUFACTURERS OF 


WHT THT TUTVuvywwOTw!FEii iii CABINET TURRET, 
= E eG /-F FOX MONITOR, 
SQUARE ARBOR, 
TURRET CHUCKING, 


15x6 Fox Monitor. and HAND FOX LATHES, 


VALVE MILLERS, COCK GRINDERS 
SLIDE RESTS, ETC. 


WILSON’S 
SPEED CONTROLLER, 


As attached to the Gover- 
nor of a Corliss Engine, 
made only by 


Remington Machine Co., 


pe BUILDERS OF 
CORLISS ENGINES, 


BOILER MAKERS AND 
BRASS FOUNDERS. 


Wilmington, Del. 


od 





(See special adv’t page 16. _gr§ 


J. A. FAY & CO. 22H 


a OHIO, U.S.A. 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


) PLANING & MATCHING 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Cir Circular Saws, Re- 

—_ sawing ‘Machines, Spoke and Wheel 

- Machinery, Shafting, Pulleys, etc. 

= f= of the highest standard of excel- 
ence. 


W. H. DOANE, Pres. 


LARGE STOCK ON HAND 


OF 


JONES & LAUGHLIN’S 


Gold Rolled Shafting 


FOR WHICH WE ARE AGENTS. 











D. L. LYON, Sec'y, 








Trenton, N.d. 


The Fisher Double Screw Leg 
Vise.— Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 


The Eagle 
Anvil, — apest “Se 
Cast Steel = 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Fully war- 
ranted and 
lower price. 











Can FURNISH QUICKLY 
Hangers, Pulleys, &c. 
Aso mn Stock, A Fut. Ling 


MACHINE TOOLS. 


SEND FOR LIST. 


E. P, BULLARD, 


62 College Place, 
and 72 Warren Street, 
NEW YORK. 








~ The Best Engine Auuiiee for Heavy Work. 
WILLIAM TOD & CO., 
YOUNCSTOWN, OHIO. 











\ 






SPS 





MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES 
“ULL VvaR\EN 
Sizes Varying from 
30 to 2000 Horse Power. 
Horizontal or Vertical, 
Direct Acting or Beam, 
Condensing, Non-Condensing, 
or Compound. 
Send for Ci-cular. 


STyds 
“AS \ 
fee re mm 


















is igh Pressure 
§ on densinga omp 
TUBULAR BOILERS. © 
GEO-A-BARNARD 


‘AGENT: 





Ecipse Cos Engine, 





Non-Condensing, 
Condensing, 
Compound, 
40 TO 1,000 H.P. 
Send for Circulars. 


E.P, HAMPSON & CO 
36 CORTLANDT ST.,. 
NEW YORK, | 
Sole Eastern Agents. 








FRI COMPANY, Builders, 


WAYNESBORO, PA. . 














A GENUINE “ CORLISS.” 


M. J. TIERNEY, 20 NORTH CANAL STREET, CHICAQO, WESTERN AQENT. 





BER® \ 


ate OF IMPROVED 


Ke 


STATIONARY BOILERS, My 

GENERAL MACHINERY, #/ 

1RON AND BRASS CASTINGS & 
V YORKOF 

NEV Room 6, PCH 

COAL AND IRON EXCHANGE. f 

Cor.CorTLanoT & CHurcnSt.  -2<==— 


HPILEHILE, 


BUR 
ony. 














OIL ENGINES. 


For Printers, Steam Yachts, 
pumping water, sawing wood, 
making ice- cream, C agpontere, 
Mechanics. 1to5H.P 
Kerosene. No dust. Auto 
matic in fuel and water sup. 
S ply Tilustrated Catalo 

» free. Mention AMERICAN 
CHINIST. 


SHIPMAN ENGINE CO., 
92 Pearl St., Boston, Mass. 


Fuel 





HODCE’S 


\ \\ Universal Angle Union 


PATENTED. 
Combining an elbow and 
union, and can set 
at any angle at which it is 
desired to run the pipe. 


Manufacturers & Wholesale Agents, 
ROLLSTONE MACHINE OO., 45 Water St., FITCHBURG, MASS, 









JOHN McLAREN, 


BUILDER O 





CORLISS 
Engines, 


Compressors 


and 







BOILERS, 
HOBOKEN. N. J. 








j 

~a — = ae 

STEARNS M’F’G COMPANY, 
ERIE, PA. 

ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at Erie, Pa. 





New York Store, 40 Cortlandt Street, 
SMITH & BARNHURST, Managers. 





HILL, CLARKE & CO. 


List of Second-Hand Machines, taken in 
Exchange for New Tools. 


36 i in. Swing a ft. Bed Engine Lathe, 
33 ° 
18 oe “ 


17 “ec “ 


Putnam. 
Portland Co, 
** David W. Pond. 
si Shepard. 
Fitchburg. 


12 “ 6“ “se 


a “ “ “6 


15 ia) “ “ “e “ 
Newark Planer, 26" by 26’ by 6 ft. 
power 36 p= 2 
“e 54” “ 48’ “ 12 * 
‘ dy * Chucking Lathe, 48 in. sw ‘ing, $ ft. bed. 
Putnam 60 * 
Monitor Brass Lathe, 18 in. swing, 5 ft. ary 
Hendey Shaper, 18 in. stroke. Fine Condition. 
24 ° 


Wiley and Russell Bolt Cutter No. 5, cuts 34 to 114” 
Brown & Sharpe Screw Machine No, 5, largest size. 
Br ainard No. 7 Milling Machine with Vise. 

Car Wheel Borer, 48 in swing. Fine Condition. 
Pond Index Milling Machine. 

Brainard Gear C utter, ° in. Automatic Feed. 


Gary in No. 2 Gauge Drill, 2 spindles. 
4 


Pratt & Whitney Vv ertical Tapping Machines. 


Rare Chance to buy a new Fifield Lathe, 
86 in. Swing, 16 foot Bed, for immediate 
delivery. 

Send for our list of New Tools. 
carry much the largest stock 


166 Oliver St. Boston. 


We 
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EXTRACTS FROM INTRODUCTORY NOTICE IN CATALOGUE ISSUED ‘APRIL, sss. 


BROWN & SHARPE MEG. CO. 


Our worksare situated 144 mile fromthe business center of Providence, 
walk from the Union Railroad Station. 

The buildings are modern, and specially arranged for the 
long by 51 ft. wide, three stories and basemeut, with wings 50 and 75 ft. io1 
feet of floor area. The smith-shop is 130 ft. x 50ft. The foundry, exclusive 
cleaning rooms, cupola house, wash and bath rooms, etc., is 265 ft. x 67 ft. 

The machine shops are fire -proof. The business, accordingly, is free from danger of serious inter- 
ruption, and, on work entrusted to us, our customers are given security against loss from fire. 

Our tools and appliances are the best attainable, and, with the buildings. afford unusual facilities 
for economical manufacture. The machines and tools describe . in this catalogue are made with the in- 
tention that they shall be the best of their respective classes. Careful attention is constantly given to 
insure workmanship of the be st quality. Cylindrical bearings Po accurately ground ; plain bearings are 
scraped to surface plates; alig>ments are correct. 

All machinery is subjec cte " to inspection, in detail, 
before being packee 

We are prepared to mé aaen icture special machines, parts of machines, anda large range of articles 
in the line of fine machine work; and, in this way we are trequently of assistance to those who control 
certain articles, or lines of machinery, but do not themselves wish to engage in manufacturing.* * * * 
Care should be taken to destroy old catalogues. Only those of the latest edition should be kept on 

* + 


 -* 


and are eight minutes 


business. The main building is 291 ft. 
iong, making about 83,000 square 
of adjoining pattern shop, 


and, when deemed requisite, to actual operation, 


hand. 

A comparison of Price Lists in this and previous catalogues will show that the prices of most of 
our cutters and small tools have been reduced. The prices of many machines have also been reduced. 

Special pamphlets or circulars, describing the construction and use of various machines, are fur- 
nished on application. 

The machines and tools described in catalogue are usually kept in stock. * * * * 

As most of our machines are the outgrowth of our own wants in manufacturing, their capacity, 
and the nature of the work they perform, can, perhaps, be best appreciated by a visit toour works. We 
are always ready and glad to show our works to those who contemplate purchasing machinery or are 
interested in machine shop or foundry practice. Catalogues sent by mail on application. 


MACHINE "TOOLS 








— << ) 
IRON-WoOoREBING MACHINERYDT 
OF EVERY DESCRIPTION. 


Boring & Turning Mills, 
Driving Wheel Lathes, z z 


Hydrostatic Wheel Presses, 


CAR AXLE LATHES, 
CAR WHEEL BORERS, 


SCREW MACHINES, 
Universal RADIAL Drilling 


IRON PLANER, 
ENGINE LATHES, 
Up'ight Drill Presses, 
SPECIAL PULLEY 
TURNING LATHES, 
Special Polley Boring Ma- 
Machines. a = chines, &¢,, &¢, 
Y TOOL W S 
NILES T' L OR KS, 
EXAMILTON, OFIIO. 
NEW YORK, 96 Liberty St. PHILADELPHIA, 706 Arch Street, 





CHICAGO, 96 Luke St. 











‘|THE PRATT & WHITNEY COMPANY, 


«> Hartford, Conn.2s 


MANUFACTURE 


To plane 16 in. x 16 in. x 3 ft., 
to 60 in. x €0 in. x 20 ft., with 
quick return motion. 


PILLAR * SHAPERS 


With 6 in. x 10 in. stroke. 


TH 


MANUFACTURERS 


OF * 
BILLINGS 
DROP FORGED 
LATHE DOGS 4 
FORGED 
FROM BEST | 
STEEL FOR” = : ) <a . 
THE PURPOSE _ 


SHAPING MACHINES 


With 12in. and 14 in. stroke, a)! 
feeds automatic. 











PRICE LIST 
—aND— 
Discount Sheet 
SENT UPON APPLICA- 
TION. 

WFSTERN BRA‘ CH: 

100 West Washington St., Chicago, | 








E BILLINGS & SPENCER co 


HARTFORD, CONN. U.S.A. 


INI2 SIZES 


% UP TO 
AND 
INCLUDING 4iN. 
ALSO 
CLAMP 
AND 


DIE DOGS$ 





REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J. .y and 
consist of the following : 

A machine shop 500’ long by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men: fire. 
proof two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are de 
tacbed from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu 
tion of raw materials, and a railroad running 
through the machine shop forshipping. The whole 
plant is “pe a hag with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 





GLOBB VALVSBS OHUOZ. 


Brass WorKING MACHINERY. 
ILLUSTRATED CATALOCTIE ON APPTTOATION, 





THE YALE & TOWNE MPG CO., 
STAMFORD, CONN. 


NEW YORK. CHICAGO. PHILADELPHIA. 


The Original Unvulcanized Packing 
CALLED THE STANDAR 


Accept no packing as JENKINS PACKING unless 
stamped with our ‘* Trade Mark.” 


RANES, 


INS S@a P PAa 
” STANDARD:< 


TRADE MARK %& 


BOSTON. 





—As it isthe Packing by which 
all others are compared, 


N STREE 


Me. MIL .K STRE et BOSTON. 
18 SOUTH FOURTH 8T., PHILA 


54 DEARBORN STREET, CHIC.\GO. 


SHAPERS, ENGINE LATHES & DRILLS. 


LODGE, DAVIS & CO., 
CINCINNATI, OHIO. 












é 20 inch Upright Drills. 25 inch Back Geared. 
aa 24 “ ” - and 
2 28, 32, and 40 inch Power Feed Drills. 
- we ; 
Lo 
= 
= 
~ 
¢ 


SHAPERS, 


', 10”, 15”, 20”, 26’, 82” 
17”, 19”, 21”, 24”, 27’ 


ENGINE 





WRITE FOR PRICES, IT WILL PAY YOU. 
(See special notice of Engine Lathes on page 15.) 


EBERHARDT, | 
GOULD '& E.E, GARVIN & CO,, 


Near Market St. Depot, 
Newark, N. J. 139 & 141 Centre St., New York, 
Manufacturers of 


Pat. Shapers. ture 
NEAR ps Machinists’ 
Tools, 


1,500 
Including Milling 

Machines, Drill 
Presses, Hand 
Lathes, &e. 

The machine 
shown in cut ises- 
pecially designed 
for jobbing,andis 
_ fitted up with one 
or two spindles. 
Those with two 
spindles havepul- 
ley, with two sec- 
tions, which gives 
two speeds to 
each spindle. 
Those fitted up 
with one spindle 
have a cone pul- 
ley with three 
sizes. The back 
shaft has a cone 

pulley with four 
> pizes. 





EBERHARDT'S 


Patent 


GEAR CUTTER, 


In Use throughout the 
WORLD. 
GEAR AND RACK CUTTING TO ORDER, 











every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best akene. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N.Y. City. 
NEW SHOPS, Plainfield. WN. J. 


Photographs 


lication. 






PP 


Cuts, 
Lowell, Mass., U. 8. A. 





wing. 


‘= and Prices furnished on a 


= JW. ASS 








Manufacturer of ENGINE LATHES 


from 16 to 48 in. s 


GEO. Ww. FIFIELD, 





Gear Wheels and Gear Cutting.—I make 
order, or cut Sats on on @ bienks senttome. Of all kinds” ot 
all sizes to six ft. mall orders or large ones. Fine 
cheap g. Small = g. Ready made brass g Vd mail at ow 
peice pe g with perfect planed teeth. Hand Book or 
g, $i. 


J. M. ALLEN, Presrpenr. 
W. B. FRANKLIN, Vice Present. 


J. B. Puzroz, SEoRETARY. 


‘acilities complete, Terms hh Send i on. 
Go. B. GRANT, 66 Beverly 8t., Boston, M 


KEY-SEATING 
MACHINES, 





Apri 21, 1888 








oo a 













and 20-in, Drills 


A SPECIALTY. 
Our Key-Seatirg Machine 


will save enough in 60 days’ 
use to pay first cost; no 
shop can afford to do with 
out one. We have 


For Prices and Photographs Write 


THE G. A. GRAY CO., 


Sycamore & Webster Sts., Cincinnati, 0. 





now 17 in 
ready tor pom pt shipment 4 . 
both Key -Seating ¥ achines gf, 20 in. 


and 20-in. Drills. Send for 
Photo. and Catalogue. 


W.P. DAVIS, 


26 in.x 24 in. 
$2 in.x30in. 
) 38 in.x 36 in. 








PRATT & [ETCHWORTE, 


Flaners, 
NORTH BLOCMFIELD, N.Y, 
PROPRIETORS 
Buffalo Steel Foundry, 


EL CASTINGS, === 


_% PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, °"°*erc**°* DROP HAMMERS. 
STILES & PARKER PRESS CoO. 


MIDDLETOWN, CONN. e 
Branch Office and Factory 203, 205, and 207 CENTRE STREET, NEW YORE. 
Manufactuier 
—f-— 












RT Ce ee 


i aD 





PAWTUCKET.R.I. 





APS &DIE 











